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"NEW     PROCESS" 

Raw  Hide 
Gears. 


All    Teeth    Cut    to 

Brown   6  Sharpe's 

Standards. 

ALSO  METAL  GEARS. 


Send    for    Descriptive 
Catalogue. 


GEORGE  ANGUS  &  CO,  Ltd., 

NEWCASTLE-ON-TYNE. 


CYCLONE  FANS 


FOR 


MATTHEWS  &  YATES.  Ltd. 
Swinton,  Manchester. 


VENTILATION 


PERFORATED  METALS  1  KINDS 

MAKERS    OF    .    . 
Filter  Press  Plates 
Rotary  Sifting  Plates,  etc.,  etc. 
Revolvinj;    Screens  and   Trommels, 

Black  and  (iaivanized. 
Embossed  Plates  for    Stair    Treads 

and  Locomotive   Steps. 

Special  Designs  of  Perforated  Plates 

made  exactly  to   drawings  and 

up  to  one  inch  thick. 

SPECIALITY. -Heavy    Steel     Plate*    up    to 

;h  thicK  with  narrow  ^lol*  for  cruihlni  rolK  : 

1  so  for  quarries,  etc..  In  special  hard  qualllr  sicrl. 

ANDREW  BROWN  &  Co.,  no.  cannon  street,  e.c 


TthiiraHiic  Addui 


Sole   Agents    for   FR.   MEGUIN   6   CO..    Lid. 

'Browpost,   London."  lllustrjifJ  Oialoitii 


8168    BANK. 
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Miscellaneous 


Mr.  G.  H.  HUGHES,  M.I.Mech.E., 

Consulting  and  Organising  Engineer  for  Water 
Works  and  Industrial   Undertakings. 

19,    OLD    QUEEN    ST.,    WESTMINSTER,    S.W. 


TeUpbone  No.:  5754  Ba 


Write  for  particulars 


IGH   SPEED 
INDICATORS. 

Hannan&  Buchanan, 

75.  Robertson  Street.  Glasgow. 
ENGINE  COUNTERS. 
BOURDON    GAUGES. 

On  Adn)ir.ilty  List. 
Ensineerlngr  Instrument  Makers 


A.   MOUNT=HAES, 

M.I.Mech.E.,   M.I.M.E., 

Consulting  and  Mining  Engineer  for  Ore  Dressing 

Plants  of  All  Classes. 

n,  IRONMONGER  LANE,  LONDON.  E.C. 

Tcl.  Addicsv  :   "  DRESSING*.  LOxnov.  Telephone  Xo.  :  ^7:  eentral. 


The  Crypto  Electrical  Co., 


3.  TYERS  GATEWAY.  BERMONDSEY  STREET. 
LONDON.  S.E. 


BRETT'S  PATENT  LIFTER   CO.,  Ltd. 

COVENTRY,    ENC. 

Speciality— 

FORGING     PLANT. 


r  Advertisement  appearing  Nov.  24th. 
SEND  FOR  LATEST   CATALOGUE. 


Melville  and  Macalpine,  Consulting  Engineers 
and  NAVAL  AKCHlTliCTS, 
6l.i.  Walnut  Street,  Philadelphia,  Pa.,  U.S.A. 
Rear-Admiral    Georob    W.    Melville,    Ex-Kngineer-in-Chief   of  tlic 
United  States  Navy,  and  Joh.n   H    Macalpine.  having  a  very  extensive 
acquaintance  in  the  best  engineering  circles  in  the  I'nited  St: 
andtheContinent  nl  Europe. especially  Sen 


til  INTERXATION.M.  BlsIN 


PAGE    d    ROWLINGSON, 

Chartered  Patent  Agents. 

Handbook    ol     Inhrmnisn     frtc. 
28.    NEW    BRIDGE    STREET.    LONDON.    E.C, 

And  14,  St.  Ann's  Square,  Manchester. 


-?_    ' 


M^'INNES-DOBBIE' 
^      INDICATORS. 

.MLl"iFi&    In  Two  types  :  External  and 

t^^lc^  Enclosed  Pressure  Springs. 

Each  made  in  several  forms  and  sizes 

to    suit    all    speeds    and     pressures. 

Special  Indicators  for  Gas,  Winding, 

and  Ammonia  Engines,  and  for 

Motor-Cars. 


DOBBIE,  MclNNES,  LIMITED, 

cii,     45,  BOTHWELL  ST.,  GLASGOW. 


BABCOCK    St    WILCOX,   Ltd. 

PATENT  WATER-TUBE  BOILERS. 

These  Boilers  are  in  use  throughout  the  world  to  the  extent  of  4,700,000  h.p . 
generating  steam  for' all  purposes,  and  fired  with  all  kinds  of  fuel. 
Sre  our  Advertisement  apptaiw^  No:.  24'*.  '""?  37„„„„„      ,  „ 

HEAD    OFFICES— Oriel    House,    Farrlngdon   Street,   LONDON,   E.C. 
WORKS-Renfrew.  SCOTLAND. 


PUNCHING  & 

SHEARING  Machines. 

STEAM  HAMMERS. 

Shipbuilders' 
MACHINE    TOOLS. 

DAVIS  &  PRIMROSE, 

Leith  Ironworks,  EDINBURGH. 


WAYGOOD  LIFTS 

APPLY  FOR  CATALOGUE. 
FALIVIOOTH    ROAD,   LONDON,   S.E. 


DESTRUCTORS  and 

CLINKER    MACHINERY. 

Horsfall  Destructor  Co.,  Lid.,  Armley,  Leeds. 


The  only  firm  in  the   United   Kingdom   who 

SPECIALISE  in  the  PHOTOGRAPHING  of  MACHINERY. 

BOOKER  &  SULLIVAN,  67  &  69,  Chancery  Lane,  LONDON,  W.C. 


Tl-.KMS    OX    APl'l.lCAl  Iii\, 
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THE    CASE    IN    A    NUTSHELL 

Vou  understand  the  Manufacture  of  the  good:>. 

We  understand  the  Effectual  Advertising  of  them. 

The  combinalinii    of  the  two  rorces  produces  Uie  dL>ired    result— 

We  reiterate— our  nim  is  not_to  increase  your  advertising  expenditure, 
t-ut  to  nl;ike  that  expenditure  nio'-e  productive.     May  we  show  you  bow  ■ 
THE    BRITISH    ADVERTISER    SERVICE    BUREAU, 
Queen  Anne's  Chambers,  Weslminster,  S.W. 

~~"  HIGH-CLASS 

MACHINE    TOOLS 

In  stock  lo[  immediate  delivery. 

THOS.W.WARO.L" 

Albion    Worhs, 
SMERP-IELD. 


LEEDS  STEa 

WORKS.LEEDS, 

ENCLAND. 


WALTER  SCOTT,  Ltd 

Mamfactuneks  <->F    .     .     . 

Rolled   Steel   Joists,    Channels,    etc 

Mild  Sleel    Blooms,    Billels,   Slabs,    Tiobars,    Rounds   and   Flats. 

speciality:  TRAM  RAILS. 


DO    YOU    WANT    ANY 

Press  Tools,  Jigs, 

Cutters,  Rimers, 

Gauges ? 

It  so,  scni!  viuir  requirements,  and 

A.  FENGL  &  CO., 
ALTRINGHAM, 

will   sul^nnl   .iiM-n    ,uid   price. 


>rs'   Models  Worked    Out 
and  Manufactured. 


STAMl'IXGS    10    HIE    TRADE. 
Telegrams  :  "  KenKi,  .-Mtrincham." 


TRA NSPOR TERS. 

See  our  Advortiaoment  appearing  Nov.  24th. 


TEMPERLEY    TRANSPORTER    CO-, 

72.    Bishopsgatc    Street    Within,    LONDON,    E.C, 

Telephone  :    i'S  I."nilon  Wal!.  Tcktian-.s     "  Transuno, ' 

Highest  Award,  GrandiPrlie.  St.  Louis  Exhlblllon,  1904. 

^=-      "SIROCCO"  FANS, 

For  Induced  DrauKhl  on  Boilers, 
Heating,  Cooling,   Ventilating,  etc. 

DAVIDSON  &  CO.,  LTD., 

"Sirocco "  Engineering  Works,  Belfast 

13.    Victoria    St.,    Westminster, 
LONDON,  S.W. 

37,  Corporation  St..  ,„ 

MANCHESTER. 

IIS,  Hope  St..  GLASGOW. 


Solt  Cotitlntntal  Repreicntativet:  Miatri.  WHITE,  CHILD,  i  BENEY,  Ltd., 
(2  63  Quoen  St.,  Cheapside,  LONDON,  E.C. 


Miscellaneous 


J  TOMEY  &.  SOH's 

'-^EUREKA Gauge  Glass 

6^.  ASTOA-^;0 
J3IRM  I  NGHAM. 


A  NEW  GAUGE  CLASS. 


S.H.P. 


For  High  PraMuri 

eollar 


STONE     BREAKERS, 

GRAVEL   WASHERS.    ETC. 
SAMUEL  PEGG   &  SONS,   Engineers, 

LEICESTER,  England. 

SEND    FOR    ILLUSTRATFD    CATALOGUE. 


IN 
WASTE 


Fortunes 


MACHINERY 


linr    WOOD    AND 

IIHl  lighter 

M.     GLOVER    &    CO.,     Patentees,     LEEDS. 


SHONb     PNEUMATIC    EJECTORS 

FOR    RAISINO  SEW£GE,    SLUDGE,  WATER,  &c. 

Air     Compressing     Machinery 

FOR   ALL   SERVICES, 

HUGHE5  &  LANCa^TER 

16,    VICTORIA    STREET.    LONDON,    S.W. 


RELIABLE 

FIRE  APPIIANCES 


RIVETS.  BOLTS,  &  SCREWS 

of    .tII    I)e.<cripli()ns   and    for   .ill    I'urpo.ses. 
SEND     FOR      CATALOGUE. 

T.  D.  ROBINSON  &  CO.,  Ltd., 

DERBY. 

CAST-IRON 

COLUMNS, 

STANCHIONS   AND   GIRDERS. 

Head,  Wriffhtson  &  Co.,  Thornaby,  Stookton-on-Tecs- 
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Miscellaneous 


"ZECO" 
Brand. 


Blue  Planished  and  Glazed 
Steel  Sheets  for  Lagging 

and  Covering  generally. 


ZffTZ  &  Co.,  21.  Lime  St,  London,  E.C. 


SUPERHEATERS 

Our  Speciality 

'-'end  for  particular; 


Weldlees 
Bteel  and  Iron 
Tubes,  Steam  Pipes, 
Hydraulic  "lubes,  &:i 


TUBES   Ltd., 

Birmingham  . 


Refuse  Destructors. 


Write    for    particulars    to :— 


HEENAN  &  FROUDE.  Limited, 

4,  Chapel  Walks.  MANCHESTER. 

Works:     MANCHE.STER  and  WORCESTER. 


it, 


TXJRP>OIuENE 


59 


A    perfect     substitute   for  American    Spinta    of     Turpentine    for 

Painters.   Printers.  Vamisb   Makers,  and  for  all  other 

purposes ^here  Turpentine  is  used. 

S.ime  odour, same  Hash  point,  same  result  in  the  workineas  in  genuine 

Turps.     We  are  the  ori;;in.il  and  onlv  makers  c  f  genuine  Turpolenc. 

THE    RELI.'XNCE    LUBRIC.'VTI.NG    OIL    CO.. 

19  &   20,  Water  Laae.  Oreal    /oner  Street,   Lontlon.  B.C. 


H-:. 


H 


Blast  Fnrnace  Work. 


THOMAS    PICGOTT    &    CO.,     LTD..    SPRING    HILL.    BMIV1INGHAM 


Send    for    Estimates. 


Eboncstos  Mfg.  Co.,    jf^ 

Patentees  and  Manufacturers  of  ITTBr 

The   "EBONESTOS"  ^^ 

INSULATORS 

Suitable  for  BUSHING,  NIPPLES, 
SWITCH  HANDLES,  and  other 
Insulating  Fittings. 


22,  Rosoman  Street,  Clerkenwell, 
LONDON,  EC. 


Rawhide  Gears    -^^  ^e- 


A    SPECIALITY. 

.Al^o  all   kinds  of   Metal  Oearing. 

AD.  AHLERS, 

Whitley  Bay,  Newcastle  on-Tyqe. 


■^LmzM^'' 


BERTRAMS,  Ltd.,     see 

Scicnncs.  EDINBURGH.       NeATt 
MACHINE     T00L5.         ^^^''• 


EDGAR   ALLEN 


-T^ 


MANGANESE    STEEL. 
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Great 
ceipt 


CONTRACTS. 

BURY  AND    DISTRICT  JOINT    WATER 
HilARD. 
TENDERS   FOR  CAST-IRON   PIPES. 
The  Board  invite  TENDERS  (or  the  SUPPLY  .ind    Dl-.LIVERY 
of  3000  yardM74  tons)  of  4-in.  diameter  CAST-IRON  TURNED  and 
BORED  PIPES. 

Specilication  and  Form  of  Tender  n;ay  be  obtained  from  the 
Engineer  to  the  Board.  Mr.  J.  Cartwright,  Peel  Chambers,  Market 
Place,  l!ur\ ,  Lanes.,  on  payment  of  £1,  wliich  amcumt  will  be  returned 
on  receipt  of  a  bonajidc  Tender. 

Tenders. sealed  and  marked  "Tenderfor  Cast-iron  Pipes,"  are  to  be 
delivered  to  the  undersigned  not  later  than  Wednesday.  November  15th, 

"bank  Street,  Bury,  JOHN  H.^SLAM. 

October  lolh,  1905.  Clerk  to  the  Board. 

r^  REAT^   YARMOU  TH     UNION  .  —  THE 

\J     Grcit  Yarmouth  Board  of  Giuirdians  are  piepared  to  receive 
TfcNDERS  for  the  following  .—    ~  „,,  ^„t. 

Contract  No.   1.— TWO  STEEL  LANCASHIRE  BOILERS. 
COXTPACT  No.  3.— ONE  SHALLOW  WELL. 

Specifications  and  all  particulars  may  be  obtained  on  application  to 
Mr.    W.    J.    Carpenter,    A.M. I.e. E..    South    Denes    Road, 
Yarmouth,  on  deposit  of  achequc  lor,£l  is.,  returnable  on  the 
of  a  bona  fide  Tender. 

Tenders  (endorsed)  to  be  addressed  to  " The  Clerk.  Great  Yarmouth 
Board  of  Guardians.'  Quetn  Street,  Great  Y'arniouth,  and  must  be 
rc-ceived  by  him  through  the  post  on  or  before  noon  on  the  14th  day 
01  November.  1005. 

The  Great  Yarmouth  Board  of  Guardians  do  not  bind  themselves  to 
accept  the  lowest  or  any  Tender. 

Great  Yarmouth,  October  23rd.  1905. 

COUNTY     OF      LONDON.— TO      ENGI- 
NEERS   AND  OTHERS. 

The  London  County  Council  invites  TENDERS  for  the  SUPPL^  . 
DELIVERY,  and  ERECTION  of  either  SIX  or  TWELVE  SELF 
DISCHARGING  STEEL  COAL  TRUCKS,  of  about  5  tons  capacity. 

Persons  dcvir.ng  to  submit  Tenders  may  inspect  the  Drawings  and 
ohuin  the  Specilication.  Bill  of  Quantities,  Form  of  Tender,  and  other 
parlicuLiis  at  the  County  Hall,  Spring  Gardens,  S  W., upon  payment 
to  the  Cashier  of  the  Council  the  sum  of  £i. 

This  .amount  will,  after  the  Council  or  its  Committee  have  come 
to  a  decision  upon  the  Tenders  received,  but  not  before,  he  returned 
to  the  Tenderer,  provided  he  shall  have  sent  in  a  rona  pdc  Tender,  and 
not  have  withdrawn  the  same,  but  in  no  case  will  the  fee  be  returned 
unless  a  iwiia  Jide  Tender  is  submitted. 

Full  particulars  of  the  work  may  be  obtained  on  application  at  the 
County  Hall,  previously  to  the  payment  of  the  fee  for  the  Specification, 
etc. 

Tenders  must  be  upon  the  official  forms,  and  the  printed  instructions 
contained  therein  must  be  strictly  complied  with. 

The  contr.actors  will  be  bound  by  the  contract  to  pay  to  .all  workmen 
(except  a  reasonable  number  of  legally  bound  apprentices)  employtd 
by  them  wages  at  rates  not  less  and  to  observe  hours  of  labour  not 
greater  than  the  rates  and  hours  set  ■>ut  in  the  Councils  list,  ana  such 
rates  of  wages  and  hours  of  labour  will  be  inserted  in  and  form  patt 
of  Ihe  contract  by  way  of  schedule. 

Each  Tender  is  to  be  delivered  at  the  County  Hall,  in  a  scaled  cover, 
addressed  to  the  "Clerk  of  the  London  County  .Council,  Spring 
Gardens,  S.W.,'  and  marked  "Tender  for  Coal  Trucks,  lircenwich 
Generating  Station.' 

No  Tender  will  be  received  afte 
of  November,  1*105. 

Any  Tender  which  does  not  comply  with  the  printed  instructions  for 
Tender  may  be  rejected. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any  Tender, 
and  it  will  not  accept  the  Tender  of  any  person  or  firm  who  shall  on 
any  previous  occasion  have  withdrawn  a  Tender  after  the  same  had 
been  opened,  unless  the  reasons  for  the  withdrawal  were  satisfactory 
to  the  Council.  ,„.,.,_ 

G.  L.  GOMME, 
Clerk  to  the  London  County  Council. 

County  Hall,  Spring  Gardens,  S.W., 

October  2?lh,  igo^.  


10  a.m.  on  Tuesday,  the  14th  day 


TO  CORRUGATED  IRON  BUILDING 
MANUFACTURERS. 
The  VISITING  COMMITTEE  of  the  SALOP  and  MONTGOMERY 
ASYI  t'M  invite  TENDERS  for  the  ERECTION  of  a  CORRIGATED 
IRON  ISOLATION  HOSPITAL  on  Foundations  to  be  "Ihcrwise 
provided. 

Plans  and  Specification  mav  be  obtained  at  my  office  on  and  after 
October  31st  cm  payment  of  I'wo  Guineas,  which  will  be  returned  on 
receipt  of  a  bona  /idc  Tender. 

Sealed  Tenders,  on  the  form  supplied,  endorsed  "  Hospital,    must  be 

deliveied  at  my  office  not  later  than  10  .a.m.  on  Tuesday,  November 

J4th. 

Power  is  reserved  to  reject  the  lowest  ( 


STRATTOX     SEWAGE      DISPOSAL. 
TU    SEWERAGE    CONTKACTORS 
the  HIGH  WORIll   Rl'RAL   DISTRICT  ClILNCiL  hereby  invite 
TENDERS  lor  a  STORM-WATER  BED   it  their  Outfall  Works,  in  Ihe 
Parish  of  Slrallon  St.  Margaret,  and  Incidental  Works,  the  whole  to  be 
let  in  one  Contract. 

Drawings    and    Specification  may  be  seen   at  the  Oflices   of    the 
Engineers,  Messrs.  Beeslev,  Sox,  and  Nichols,  M.M,lnst  C.E.,  11. 
Victoria    Street,    Westminster,    S.W..   where  also    the    Schedule    o 
Quantities,  Specification,  and  Form  of  Tender  can  be  obtained  01  > 
deposit  of  ,£:,  which  will  be  refunded  by  the  Engineers  on  the   return 
of  all  documents  to  them,  aad  on  the  rectipt   by  me  of  a   bona  pdc 
Tender  correctly  based  on  the  Scheduled  Quantities  fully  priced  out. 
Sealed  Tenders,  .addressed  to  me,  and  erdor^ed  "Stnatton  Sewage 
Disposal— Storm-Water    Bed,  "    are    to    be   delivered   at    my   offices, 
too,  Victoria  Road.  Sw  indon,  Wilts,  on  or  before  10  a.m,  on  Wednes- 
day, the  8th  November,  1905, 
The  lowest  or  any  Tender  will  not  necessarily  be  .accepted. 
JOHN  P.  KIRBY, 
Clerk  to  the  Rural  District  Council. 
100.  Victoria  Road,  Swindon,  Wilts. 
September  30th,  1905. 

EAST  INDIAN    KAILW.VY.— THE    EAST 
Indian  Railway  Company  is  prepared  to  receive  TENDfvRS 
lor  the  SUPPLY  and  DELIVERY  of  :— 

III  WROl'GHT  IRON  BAR". 
Ijl  FIREBRICKS, 
as  per  Specilication  to  be  seen  at  the  Company's  ofiices. 

"Tenders  are  to  be  sent  to  the  undersigned,  marked  *•  Tender  for 
Wrought  Iron, '  or,  as  the  case  may  be.  not  later  than  Twe  ve  o'clock 
noon  on  Wednesday,  the  «th  day  of  Novi-mber  pro,ximo. 

The  Comp.iny  reserves  to  itself  the  right  to  divide  the  order,  also  to 
decline  am  Tender  without  assigning  a  reason,  and  does  not  binditsttl 
to  accept  the  lowest  or  any  Tender. 

For  each  Specification  a  fee  of  £1  Is.  is  charged,  which  cannt  t 
under  any  circumstances  be  returned. 


By  order. 


C.  W.  YOUNG. 

Secretary. 


METRO  POLTITAN  BOROUGH  OF 
ISLINGTON. 

TENDERS  .ire  invited  for  the  SUPPLY  and  DELIVERY  of 
GALVANISED  WROUGHT-IRON  SHINGLE  BINS  and  CAST- 
IRON   ORDERLY   BINS 

A  Specification  and  Dr.iwing  of  the  Shingle  Bins,  and  a  Specification 
and  Sample  of  the  Orderly  Bins,  may  be  se.  11,  and  a  l-orm  of  Tendcc 
obtained  upon  application  to  the  Borough  Engineer,  Mr.  J.  Paiten 
Baruer.  at  the  Town  Hall,  Upper  Street.  N.,  and  payment  of  42  js  , 
which  will  be  returned  upon  receipt  of  a  bona  fide  Tender  and  the 
return  of  all  the  documents  issued. 

Sealed  Tenders,  endorsed  'Tenders  for  Bins."  must  be  received  by 
the  undersigned  not  later  than  4  p.m.  on  Tuesday,  the  7lh  November. 


ept  the  lowest 
WM.   F.  DEWEY, 


any 


BOROUGH    OF    BARROW-IN-FURNESS, 
ELECTRICITY     DEPARTMENT. 
COXTRACT  No.   in 
The  Corporation  are  prepared  to  receive  TENDERS  for  the  Supply 
and  Erection  of— 

Section  A,    One  500  kw.  Combined  Steam  Engine  and  Generator. 
B.    One  Balancer  Booster. 
,'i      C.    Switchbo.ard  Panels  and  Connections  for  Generator  and 

Booster . 
,      D.   One  Water-tube  Boiler,  vvrtli  Superheater. 
,      E.    One  Mechanical  Stoker.  ' 
'„      F.    Steam  and  Exhaust  Pipes,  Valves,  &c. 

G.    One  Ecouomiser. 
\,      H.    Ironwork. 

I,      One  i5-Ton  Travelling  Crane. 
J.     One  Cooling  Towa. 
Complete  Specifications  may  be  oblained  after  the  23rd  Jnst.  from 
Mr.   H.  R.  Burnett.    Electricity    Works.    Batrow-in-Furness,    on 
payment  of  One  Guinea,  which  will  be  returned  upon  receipt  of  a 
tuna  j\i1t  Tenrler. 

Specifications  and  Drawings  may  al.so  be  seen  upon  application  al 
the  Electricity  Works. 

Seated  Tenders,  endorsed  "Contract  No.  16,   Section "  to    be 

addressed  to  the  Clialrman.  Electricity  Conuuittee,  and  delivered  at  my 
office  not  later  than  12  noon  on  Mond.iy.  N.jvember  13th,  1905. 

The  Corporation  do  not  bind  theinselvc;   to  accept  the  lowest  or 
any  Tender. 


By  orde 


Town  Hall.  Barrow-ln-i 


November  3,  1905. 
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Contracts  and  Appointments  Open 


CLACTON-ON-SEA    URBAN    DISTRICT 
COUNCIL. 
The    Urban    District   Council  oi  Clacton-on-Sea    are  prepared    to 
receive  TENDERS  lor  the  Siippfy  and  Erection  of  the  following  :— 
Section  A.    GAS  EXGIXES  and  D1SAMOS. 
Section  B.    SWITCHBOARD 
Section  C.    UNDERGROUND  MAIXS. 
Section  D.    ACCUMULATORS. 
Section  E.    METERS. 
Section  F.    CRAXE. 
Section  G.     BUILDINGS. 
Tenderers  are  at  liberty  to  Tender  for  any  Section  or  Section',  but 
not  for  part  of  a  Section.  ^       l.  ■     _.    r  .. 

Specification,  with  Terms  and  Conditions,  may  be  obtained  of  Mr. 
VV.  H.  Trextham,  3v,  Victoria  Street,  Westminster.  S.W..  after  Mon- 
day, the  23rd  inst..  on  payment  oi  £3  3s.,  which  sum  will  be  returned 
on  receipt  of  a  bjna  tide  Tender.  ,  ™      . 

Tender-;    must    be   addressed,    sealed    and    marked    "Tender    lor 

Electricity    Worki,"  to  G.  T.  LEWIS,    Esq.,   Clerk,  Urban  District 

Council.  CLictonon^a,  and  delivered  at  or  before  Three  p.m.  en 

Mondav.  the  0th  day  of  November.  IQ05. 

The  Council  do  not  bind  thenselves  to  accept  the  lowest  or  any  Tender. 

W.  H.  TREXTHAM, 

Consulting;  Electric.il  Engineer. 

METROPOLITAN'    BOROUGH    OF 
SHOREDITCH. 
ELECTRICITY    SUPPLY     DEPARTMENT. 
The  Mayor,  Aldermen,  and  Councillors  of  the  Metropnluan  Borough 
of    Shoredilch     KEDUIRE    TENDERS    for    the    EXTENSION    ot 
PLANT  at  their  Whiston  Street  Generating  Station. 
The  requirements  include  :— 
CoXTR.tCT  No  34.-3  Marine-type  Water-tube  Boilers,   i  Super- 
heater, Foundations,  etc. 
CONTRACT  No.  35.— Steam     Piping,    Valves,     Feed     and    Drain 

Pipes,  etc. 
Contract  No.  36.— Overhead  Steel  Flue. 
The  Specification  and  General  Conditions  may  be  obtained  on  and 
after  Tuesd.iy,  the  ^  1st  inst..  at  the  Offices  of  the  Borough  Electrical 
Engineer.  Coronet  Street,  N.,  on  payment  by  cheque  of  ^5  in  respect 
of  each  Specification,  which  will  be  refunded  on  receipt  ot  a  bona  fide 
Tender.  . 

Tenders,  sealed  and  endorsed    (on    the    left-hand    corner    ot    the 

envelope!  "Tender  for '  should  be  addressed  to  the  Town 

Clerk,  Town  Hall,  Old  Street.  E.C.,  and  must  be  delivered  not  later 
than  noon  on  the  ;th  day  of  November,  1903. 
The  Council  does  not  bind  itself  to  accept  the  lowest  or  any  Tender. 

H.  M.  ROBINSON.  LL.D., 
Town  HaU,  Shoreditch.  Town  Clerk. 

OUNTY    BOROUGH    OF    ROCHDALE. 

TO    SEWER    CONTRACTORS 

The  Paving,  etc  ,  Committee  oi  the  Rochdale  Corporation  invite 
TENDERS  for  the  COSSFRUCTIOX  of  .about  120  lineal  yards  nt 
2  ft.  2  in.  by  3  ft.  5  in.  BRICK  SEWER  :  y,a  Uneal  vards  of  i  ft.  6  in. 
by  2  (1.  3  in.  BRICK  SEWER;  iS,  lineal  yards  of  1  ft.  6  in.  CIR- 
CULAR BRICK  SEWER,  and  155  lineal  yards  of  2ft.  CIRCULAR 
IRON  PIPE  SEWER,  with  all  Manholes,  Valve  Chambers,  River 
Crossings  etc..  in  connection  therewith,  from  Entwistle  Road,  through 
private  lands  and  under  the  L.  and  Y.  Railway,  to  Minlow  Road, 
within  the  said  Borough. 

Plans  and  Specifications  may  be  seen  and  copies  of  the  Quantities 
and  Form  of  Tender  obuined  on  and  after  Thursday,  the  19th  inst., 
on  payment  of  a  deposit  of  ^3  js.  (which  sum  will  be  returned  on 
receipt  01  a  b.'iia  fide  Tender,  and  the  whole  of  the  documents  sup- 
plied), at  the  Office  of  Mr.  S.  S.  Plati,  M.Inst.C.E.,  Borough  Surveyor, 
Town  Hall,  Rochdale. 

Tenders,  endorsed  "  Contract  No.  259,"  to  be  delivered  at  my  oflice 
not  later  than  noon  on  Wednesday,  the  8th  day  of  November,  1905. 

The'  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

By  order. 

W.\L  HENRY  HICKSON, 

Town  Hall.  Rochdale,  Town  Clerk. 

October  14th,  v/)}. 


APPOINTMENTS    OPEN. 


CITY  OF  AUCKLAND.  XEW  ZEALAND. 
AIM-OINTMENT  OF  l-ITY  ENGINEER. 
Applicaticns,  accompanied  by  Testimonials,  will  be  received  in  the 
Town  Clerk  s  Office.  Auckland,  New  Zealand,  until  4  o  clock  p.m. 
on  Thursday,  February  8th,  190'',,  for  the  appointment  of  City 
Engineer  tn  the  City  of  Auckland.  Conditions  of  appointment  may  be 
seen,  and  copies  obtained,  at  the  office  of  the  High  Commissioner  for 
New  Zealand,  Westminster  Chambers,  13,  Victoria  Street,  London,  S.W. 
HENRY  W.  WILSON. 

Town  Clerk. 
September  1st,  1905. 


TRRIGATION     ENGINEER      REQUIRED 

X.  FOR    SERVICE    IN    CEYLON. 

Candidates  should  be  competent  surveyors,  and  correct  levellers  and 
draughtsmen,  and  have  had  considerable  experience  of  engineering 
works.  ,     , 

The  person  engaged  will  be  required  to  make  preliminary  and  nnal 
surveys  and  seciions  of  irrigation  work,  make  plans  ana  take  out  the 
.luantities  and  prepare  estimates  therefor,  and  supervise  the  construc- 
tion and  carrying  out  of  irrigation  schemes. 

Engagement  for  three  years,  the  first  year  on  probation. 

Salarj-  Rs.  4,000,  with  a  travelling  allowance  ot  Rs.  600  per  annum, 
and  if  engagement  renewed  salary  increased  to  Rs.  5,000. 

Second-class  passages  by  mail  steamer,  or  first-class  by  any  other 
steamer  for  self  .and  family  (if  anv),  not  exceeding  five  persons  in  aU, 
•  )Ut  and  home  again,  on  satisfactory  termination  of  engagement. 

Strict  medical  examination. 

Application  by  letter  (.no  special  form  required  I.  stating  age.  whether 
married  or  single,  number  of  children  (if  any),  full  particulars  01 
e.vperience.  and  accompanied  by  copies  of  testimonials  (not  originals), 
with  names  and  addresses  of  referees  of  whom  inquiry  can  be  made  as 
to  qualifications  and  personal  character,  will  be  received  bv  the  Crown 
A-.;ents  lor  the  Colonies,  Whitehall  Gardens,  London,  S.W.,  up  to 
November  8th.  .  .. 

The  following  reference,  JI-2292,  on  the  top  left-hand  corner  ot  the   ■ 
letter  of  application  should  be  made. 

BY   ORDER   OF   THE   SECRETARY  OF 
STATE    FOR    INDIA     IN     COUNCIL. 
INDIAN    STATE    KAILWAYS. 
Wanted,  i,>r  the  service  of  the  Government  of  India,  a  thoroughly 
nracli;al  man.  with  up-to-date  knowledge,  to   generally  ASSIST  the 
iuPERlNTENDE.S-T  of  the  CARRIAGE  and   W.AGON  DEPART- 
MENT of  the  N..rth.Western  Railway  of  India  in  the  Design  and 
Construction  of  Railway  Carriages  and  Wagons. 
Five  years'  agreement  in  the  first  instance. 

Salary  to  commence  at  450  rupees  per  month,  rising  by  increments 
of  50  rupees  per  month  yearly  to  a  maximum  of  6co  rupees  per  month. 
Fir«t-class  passage  out  and  home. 

Forms  of  application  and  further  particulars  can  be  obtained  by 
wriUng  to  the  Director-General  of  Stores,  India  Office,  Whitehall. 
London,  S.W.,  not  later  than  November  13th.  1905. 

E.  GRANT  HURLS, 
India  Office.  Director-General  01  Stores. 

Whitehall,  London,  S.W., 
October  26th,  l<)05. 


BOROUGH  OF  IPSWICH.— ENGINEER 
AND  MANAGER  OF  WATERWORKS. 
The  Corporation  of  Ipswich  invite  APPLICATIONS  for  the  POST 
of  ENGINEER  and  MANAGER  of  their  Waterworks.  The  person 
aonointed  will  be  required  to  lake  entire  charge  of  the  works,  pumping 
station  and  reservoirs,  design  and  carry  out  extensions  01  mams  and 
Diant  .and  generally  superintend  the  water  supply  of  the  town  under 
Ihe  directions  of  the  Waterworks  Committee.  He  must  devote  his 
whole  time  to  the  duties  of  his  oflice,  and  not  engage  in  any  other 
occupation. 
The  s.alarv  will  commence  at  £250  per  annum.  ..        .  , 

Applications,  with  not  more  than  three  recent  leslinionials  as  to 
fitness  to  be  sent  to  mc  before  Thursdav.  November  l6th.  1903. 
Canvassing  io  any  form  will  disqualify. ^^^^^    b\XTOFT 

Town' Clerk. 
Town  Hall,  Ipswich, 
October  19th,  1905. 

COLWYN  BAY   AND  COLWYN  URBAN 
DISTRICT    COUNCIL. 
ENGINEER-IN  CHARGE 
The  Colwvn  Bav  and  Colwyii  Urban  District  Council  will  shortly 
REt.>UIRE  a  fully  qaalilicd   MECHANICAL   ENGINEER  to  Uke 
charge  of  their  Sewage   Pumping  Station,  containing   gas  engines, 
pumps,  and    other    machinery,  including    full  workshop  equipment, 

lathe,  etc.  , ,  . 

Candidates  must  have  had  experience  of  a  similar  char.acter,  and  be 
capable  of  taking  andjccordlug  the  customary pwticulais  appertaining 
to  such  work,  and  making  the  usual  reports. 
The  Council  will  provide  a  house,  fias,  and  water  free. 
Applications,  In  own  handwriting,  •tating  a^ie,  present  wages  and 
wagc^,  requ  red,  date  they  could  commence  their  duties,  together  with 
lull  liarlicularsof  present  and  previous  occupation  and  qualltications, 
iccoinl^anied  by  copies  of  Ti-!>timonials(whlch  will  not  be  returned)  and 
01  certificates,  areto  be  delivered  to  Mr.  RoUERT  GREEN,  A.M.I.C.E., 
Engineer     of    the   Colwyn    Hay    Sewerage    Works.     3;,   Waterloo 
Street.  Birmingham,  not  later  than  Thursday,  the  9th  of  November, 
enilorsed,  Englncer-ln-Chargc. " 
Canvassing  will  be  a  disqualification. 
•  "  JAMES  AMPHLETT. 

Council  Offices,  Colwvn  Bay,  Clerk  to  the  Council. 

October  i8lh,  1905. 
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Note. — The  tiisftay  ativniiuments  ej  the  fitms  mnttioned  under  each  heading  can  be  found  teadily  by  te/et 

Alphabetical  Index  lo  Adverltsen  on  pagei  :2  and  24. 
In  order  to  assure  Jatr  treatment  to  advertisers,  each  t-rni  rstndexed  under  its  leading  s^rcia/i'h'ONXV. 
Advertisers  who  prefer,  however,  to  be  entered  under  two  or  more  different  sections  can  do  s*  bv  an  annual  pay 
/or  each  additional  section,  


(Juet-n     Anne>     Chambt 


Advertisers'  Service  Bureau. 

Urjlish     .Advuliber     Sirvitc     bur 
Wcstiiimslci,  S.W. 

Artesiao  Well  Machinery. 

Jdhn  Z.  Th.jm.  P;itricro(t,  Manchester. 

Band  Sawing  Machines. 

N   I'lc  &  l-nii.i,  l.irt.,  l-cluns-on-Tyne. 
Bearings  (Roller). 

Hy.ii;  Ki.lliT  Bciiins  Co.,  47.  Victoria  Street,  I.cndon,  S.W. 
BeltinK. 

jBinncy  &  Son,  Catherine  Street,  City  Road,  London,  E.C. 

Corl,  Arthur,  &  Co.,  Camberwell,  London,  H.E. 

Fleming,  Birkby  <t  Goodall,  Ltd.,  West  Grove.  Halifai. 

Gilmour,  W.  &  O.,  St.  John's  Hill,  Edinburgh. 

Boilers. 

Clayton,  Son  &  Co,,  Ltd.,  Leeds  City  Boiler  Works,  Leeds. 

Grantham  Boiler  and  Crank  Co.,  Ltd.,  Grantham. 

Hartley  K  Sugdcn,  Ltd.,  H.ilitax. 

Th.impson,  John,  Wolverhampton. 
Boilers  (Water-tube). 

Babcock  8:  Wilcox,  Ltd.,  Oriel  House,  Farringdon  Street.  London, 
EC. 

Slirhni;  Holler  Co.,  Ltd.,  Motherwell,   N.B. 
Bolts,  Nuts,  Rivets,  etc. 

Herbert  W.  I'criam.  Ltd.,  Floodgate  Street  Works.  Birmmgham. 

T.  U.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 

Giiftin,  Charles,  ft  Co.,  Exeter  Street,  Strand,  W.C. 

New  Zealand  Mines  Record,  Wellington,  New  Zealand. 

Spon,  E,  &  F.  N..  125,  Strand,  \V,C. 
Boring  Machines . 

Astiuilh.  William,  Ltd.,  Well  Road  Works,  Halifax. 

XiLv-Hcmcnt-Pond  Co.,  23-25,  Victoria  Street,  Londan,  S.W. 

Xoble  A  Lund,  Ltd.,  Fcllmg-on-Tyne. 
Case-Hardening  Compounds. 

Hy.  Miller  &  Co..  Millgarth  Works,  Leeds, 

Castings. 

Asl ,c,  Benson,  Pc.-ise  &  Co.,  Ltd.,  Stockton-on-Tees. 

Catalogues,  Printing,  &c- 

Ati.inlic  i'less,  Ltd.,  Weymouth  Street,  Manchester. 

Spolliswoode    Advertising    Agency,    Clun    House.    Surrey    Street, 
Strand,  W.C. 

Sla.'ioid,  Arthur,  &  Co.,  Denton,  Manchester. 
Chucks. 

Fail  banks  Co.,  78-80,  City  Road,  London,  E.C. 
Cisterns,  Tanks,  &c. 

Asluiioie,  Benson,  Pease  S  Co..  Ltd..  Stockton  on-Tccs 

F.  A.  i;tcp,  Juxoii  it  Co,,  Bam  Street,  Birmingham 
Clutches  (Friction). 

Haul  Bridge  &  Co.,  Casllcton  Ironworks,  Rochdale.  Lancashire. 
Coke   Oven   Expert. 

.M,,llinanM,  P.  |.,  110-U8,  Victoria  Street,  S.W. 
Condensing  Plant. 

Bdiii,  Sykcs,  Ilaslingden,  near  >Lanchester. 

Coiicciuiic  Condenser,  Lt<l.,  23,  Nortluimberland  Avenue    London 
W.C. 

Mirrlaes- Watson  &  Co.,  Ltd.,  Glasgow. 
Ceotuking  Engineers. 

GiDbs,  Joiin,  &  Son,  80,  Juke  Street,  Liverpool. 

G.  H.  Hughes,  A.M.LM.E.,  iq.  Old  Queen  Street.  Westminster,  S  W, 
Melville  X  Macalpine.  615.  Walnut  Street,  Philadelphia,  Pa..  U.S.A. 
Mount-tLnes,   A,  M  LMech.E .    M.LM.E.,   II,    Ironmonger  Lane, 

London,  E.C. 

Continental  Railway  Arrangements, 

.Nor.hiin  Kailuav  ,,1  l-iari.f 

S«ulh  Eastern  &  Chatluin  Railway  Co. 

Conveying  and  Elevating  Machinery. 
Adolf  BIcichert  &  Co.,  Leiprig-Gohlis,  Germany, 
Frascr  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London.  EC. 
Tenipcrley  Transporter  Co.,  72,  Blshopsgate  Street  Within.  London, 

Coverings  (Boiler). 

Magnesia  Covering     I. Id..  Washington  Station,  CO.  Durham. 

Cranes,  Travellers,  finches,  etc. 

IoB«ph  Booth  &  Bros.  Lid,  Rodley.  Leeds. 
Thomas  Broadbcnt  &  Sons,  Ltd..  HuddcrsSeld. 
NilLsBemcnt-Pond  Co..  23.25,  Victoria  Street,  London.  S.W. 

Cranks. 

Clarke's  Crank  &  Forge  Co.,  Ltd.,  Lincoln,  England. 


Cutlers  (Milling). 
I'r..tt  Jt  Whitney  Co..  23-25.  Victoria  Street,  London,  S.W. 
E.  G.  Wriglcy  &  Co.,  Ltd.,  Foundry  Lane  Works,  bolio,  Blrmirgham. 

Destructors. 

Hcenan  i.  1-roude.  4,  Chapel  Walks,  Manchester. 
Horsfall  Destructor  Co.,  Ltd  ,  Armley,  Leeds. 

Dredges  and  Excavators. 

Dclange  Ji  Cie,  Mcc.,  Hoboken,  near  Antwerp. 
Rose,  Dciwns  &  Thompson,  Ltd.,  Old  Foundry.  Hull. 

Drilling  Machines. 

Asquuh,  William.  Lid  .  Well  Ro,-id  Works.  Halifax. 
Xil.s-BLmcut-Pond  Co.,  23-25,  Victoria  Stieit,  London  S.W. 
Noble  .V  l.und,  Ltd..  FelUniJ-un-Tync. 
Swift,  George,  Clareniont  Ironworks,  Halifax. 
Economisers. 

E.  Green  &  Son,  Ltd.,  Manchester, 

Ejectors  (Pneumatic). 

Hughes  &  Lancaster,  10,  Victoria  Street,  London,  S.W. 

Electrical  Apparatus.  * 

Allgemeine  Elektiuitats  Gesellschaft,  Berlin,  Germany. 
Briti-1    Wistii)i;li..iisc  Electric  and  Manufacturing  Co.,  Ltd..  Korio'.!: 

stiecl.  Strand,  London,  W.C. 
Broaabent.  T.  W.,  Victocia  Electrical  Works,  Huddersfield, 
Crypto   Electrical    Co.,   3,   Tycr's   Gateway,    Bermondsey     Streri. 

London,  S.  E. 
Ebonestos  Manufacturing  Co..  22,  Rosonian  Stree'..  London.  E.C. 
Gent  &  Co..  Ltd.,  Faraday  Works,  Leicester, 
nreenwood  &  Batley,  Ltd,.  Albion  Works,  Leeds. 
India    Rubber,    Gulta    Percha,    and    Telegraph    Works  Co.,  Ltd.. 

Silverlown,  London.  E. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
Mix  and  Genest,  Berlin,  W..  Germany. 
Nalder  Bros.  &  Thompson,  34.  yueen  Street.  London.  E.C. 
New  Gutta  Percha  Co ,  Ltd  .  Dasliwond  H.use   New  Broad  Street, 

E.C. 
Newlon  Brothers,  Full  Street,  Derby. 
Phoenix  Dynamo  Manufacturing  Co..  Bradford.  Vorks. 
Scolt,  E..  it  Mountain,  Ltd..  Newcastle  on  Tyne. 
Sturtevant    Engineering    Co.,    Ltd.,    147.   Oueen    Victoria    Strcei. 

London,  E.C. 
Turner,  Atherton  &  Co.,  Ltd..  Denton.  Manchester. 
B.  Weaver  it  Co,  (mc- Elionistos  Manufaclui  iuc;  Co.>,  22,  Rosoman 

Street,  CIcrkcnwell,  London,  E.C. 
Engineers'  Supplies. 

Ahlers,  Ad..  Wliilley  Bay,  neat  Xcwcaslle-on-Tyne. 
Engines  (Gas). 
Campbell  Gas  Engine  Co.,  Ltd..  Halifax. 
Cundall,  Son  &  Co..  Ltd..  Airedale  Iron  Work,,  Shipley, 

Engines  (Electric  Lighting). 

McLaren,  J.  aiul  II  ,  Midland  Engine  Works.  Lcedb. 

Engines  (Locomotive). 

Baldwin  Locomotive  Works,  Philadelphia,  Pa  .  U  S.A 

Hunslel  Engine  Co.,  Ltd.,  Leeds,  England, 

Hudswell,  Clarke  &  Co..  Ltd  .  Leeds.  England. 

McLaien.  J.  &  H..  Midland  Engme  Works.  Leed,. 
Engines  (Portable). 

Gaud!,  H.,  \  Sous,  Leiston,  R,S.O,,  Suffolk. 
Engines  (Stationary). 

Allis-Chalmers  Co.,  533,  Salisbury  House  Finsbury  Circus,  London 
E.C. 

Fraser  &  Chalmers.  Ltd.,  3,  London  Wall  Buildings  London   E  C. 

G.iirell,  H.  SSons.  Leiston.  R.S.O.,  Suffolk. 

Mirrlees  Watson  Co..  Ltd..  Glasgow. 

Engines  (Traction). 
Jno.  Fowler  &  Co.  (Leeds).  Ltd,,  Steam  Plough  Woika,  Leeds 
Garretl  &  Sons,  Ltd..  Richaid.  Leiston.  R.S.O.,  Suflolk. 

Engravers. 

Jno   Swai'n  «  'Son.  I.Id..  58.  Farringdon  Slieet,  London,  E.C. 
Exhaust  Steam  Oil  Separators. 

I.aniavlcr  ,V  lunge.  Ltd..  I'cndlelon,  MaiKl.csUr. 

Fans,  Blowers. 

Capcl  Fan  Co.,  13.  Moselcy  Stieel,  Ncwcastlc-on-Tyne. 

Davidson    &    Co,    Ltd.,    "Sirocco'     Engineering    Works    Belfast 

Ireland, 
GIbbs,  John  &  Son,  80,  Juke  Street.  Liverpool 
James  Keith  &  Blackman  Co..  Ltd.,  27,  Farringd.n  Avenue  London 

E.C. 
Matthews  &  Yates,  Ltd.SwInton,  Mam  hestcr 
Fire  Bricks. 
J.  H   SauUey  *  Son,  Ltd.,  Essex  Wharl,  (.a„iunt  Town,  Lond'  n,  E. 
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STEEL  WIRE  ROPES 

AND    APPLIANCES. 
FLEXIBLE  STEEL   WIRE   ROPES 

FOR 

Cranes,  Lifts,  Hoists,  Etc. 

ABSOLUTELY    RELIABLE. 

ONLY    ONE    UNIFORM    QUALITY. 

Blocks.  Pulleys, 
Crab  Winches,  Tackle,  Etc. 

MINING  &  HAULING 
PLANT, 


Illustrated  Pamphlets 
may    be    obtained 
on  Application. 


Ropeways  con- 
structed on  all 
systems  to 
convey  from  50  to 
2,000  tons  per 
day.  Suitable  for 
the  transport  of 
materials  of  all 
descriptions. 


Regd.   Offices  :  BULLIYHNT       &       e©.,        Ltd.,  WorKs: 

72,MARK   LANE.  Telephone  No.:  2110  Avonu.    LONDON,     ENGLAND.     MILLWALL,  E. 
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Buyers'   Directory — {Coniumed). 

Firewood  Machinery. 

M.  Glover  &  Co.,  Paltiilces  and  Saw  Mill  EnKinceiB.  L«<i«. 

Fountain  Pens. 

Mabie,  Todd  &  Bard.  93,  Cheapside,  London   E.C. 

Forgiag  (Drop)  Plants. 
Bretls  I'.iltriit  I.iflir  Co.,  Ltd.,  Covenlry. 

Forgings  (Drop). 
J.  H.  WllMams  &  Co.,  Brooklyn,  New  York.  U.S  A. 

Furnaces. 

Deii^iton's   Patent  Flue  &  Tube  Company,   Vulcan  Works,  Pepper 

Ko:id.  Leeds. 
Leeds  Forjie  Co.,  Ltd.,  Leeds. 
Masons  G.is  Power  Co.,  Ltd.,  Alma  Works,  Levinshulnie.Manchtsttr. 

Gas  Producers. 

-NLr.ons  G.is  Power  Co.,  Ltd.,  Alma  Works,  Levcnsliiilme,  Manchester. 

Gauge  Glasses. 

J.  H.  Treasure  &  Co.,  Vau»hall  Road,  LIverpOoL 
Tomey,  ).,  &  Sons,  Aston.  Birminj^hirtm. 

Gauges  (Pressure,  Vacuum,  and  Hydraulic). 

Ijobbic,  Mclnnes,  Ltd.,45,  holliw  ell  Sueet,  Glasgow. 

Gearing. 

Ahlers,  Ad.,  Whitlev  Bay,  near  Newcastle-on-Tyne. 
Anfjus.  G.  &  Co,  Ltd.,  Newcastle-on-Tync. 
Asquilh.  William,  Ltd.,  Well  Road  Works,  Halifax. 
Reid  Gear  Co.,  Linwood,  near  Glasj^ow. 
Wild.  M.  B.,  &  Co.,  Corporation  Street,  Birmingham, 

Gold  Dredging  Plant. 

Fraser  S  Chalnwirs,  Ltd.,  3,  London  Wall  Buildinps,  London,  E.C. 

Greases. 

Bluniann  and  Stern,  Ltd.,  Plough  Bridge.  Dcptford,  London,  S.E. 

Hack  Saws. 

Bajnes,  Charles,  Knulden  Brook,  Blackburn. 

Hammers  (Steam). 
Davis  &  Piimrose,  Leith  Ironworks,  Edinburjh. 
Niles-Bement  I'ond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Hoisting  Machinery. 

5«Ca„veyinKMathineiv. 

Horizontal  Boring  Machines. 

Asquith,  William,  Ltd..  Well  Road  Works,  Halifax, 
Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bcment  Pond  Co.,  21-2';,  Victoria  Street  London,  S.W. 
N.ible  &  Lund,  Ltd.,  Fc-llin«on-Tyne. 

Hydraulic  Leather. 

Ahkis,  Ad.,  Whitley  Bay,  near  Newcastle-on-Tyne. 

Hydraulic  Machine  Tools. 

Njks  lii-mint-J'ond  Co.,  23-25,  Victoria  Street,  London,  S.W. 
V;ui.\hall  and  West   Hydraulig  Engineering  Co.   Ltd.,   27,  College 
H.ll,  Londoji,  E.C,  6  b  .      J,  b 

Icemaking  ana  Refrigerating  Machinery. 

H.J.  West  &  Co.,  114-118,  Southwark  IJridge  Road,  London, S.E, 

lodicators. 

Uobbie  Mclnnes.  Ltd.,  45.  Bothwcll  Street,  Glasgow. 
Hannan  &.  liuLbanan,  75,  Robertson  Street,  Glasgow. 

ifon  and  Steel. 

Allen,  Edgar,  &  Co.  Ltd.,  Imperial  Steel  Works,  Sheffield. 

Askham  Bros.  &  Wilson,  Ltd.,  Sheffield. 

Constit  Iron  Co..  Ltd.Consett,  Durham,  and  Newoslle-oo-Tyne 

Kairley  &  Sons,  James,  Old  Mint,  Shadwell  Street,  Birmingham. 

Farnley  Iron  Co.,  Ltd.,  Leeds  England. 

fried.  Krupp.  Grusonwerk,  Magdcburg-Buckau.  Germany. 

I.  Frederick  Melting,  14,  Park  Row,  Leeds,  England. 

Parker  Foundry  Co,,  Derby. 

Purden,  John  k  Sons,  Lambhill  Forge,  by  Maryhill,  Glasgow. 

Waller  Scott,  Ltd.,  Leeds  Steel  Works,  Leeds,  England. 

Ironwork  (Constructional).  ' 

F.  A.  Keep,  Juxon  &  Co..  Barn  Street,  Birmingham. 

Ironwork  (Galvanised). 

F.  A.  Keep,  Jux.m  &  Co,,  Barn  Street,  Birmingham. 

Lagging  Sheets. 

Zeiti  &  Co.,  21,  Lime  Street,  London,  E.C, 

Lathes. 

Asquith,  William,  Ltd,,  Well  Road  Works,  Halifax. 
Bradbury  *  Co.,  Ltd.,  Wellington  Works,  Oldham. 
Eclipse  Tool  Manufacturing  Co.,  Linwood,  near  Glasgow. 
Leckenby   Benton,  &  Co..  Pn-severance  Ironworks,  Halifax. 
Mitchell,  D„  &  Co.,  Ltd.,  Parsonage  Works,  Keighley, 
Niles-Bement-Pond  Co..  23-25,  Victoria  Street,  London,  S,W, 
Nolile  >>i  Lund,  Ltd.,  Fclling-onTyne. 

Northern  EngineerioR  Co.  ( 1900),  Ltd.,  King  Cross,  near  Halifax. 
Swift,  George,  Claremoiil  Ironworks,  Halifax. 


Pheenix  Foundry, 


Lathe  Carriers. 

W.ni.inis,  I,  II..  .V  C..,,  Brooklyn    Ne«  Y.  ik 

Laundry  Machinery. 

W.    Suminerscalea    St    Sons,    Ltd.,    Engine 
Kcighley,  England. 

Llhs. 

Waygood  &Co.,  Ltd.,  Falmouth  Road,  London.  S.E. 
Lubricants. 

Bluniann  &  Stern.  Ltd..  Plough  Bridge,  Deptford,  tendon  S.E. 
Reliance  Lubricating  Oil  Co.,  The,  19  &  30.  Water  Lane,  Ureal  Tower 

Street,  London.  E.C. 
Matthew  Wells  &  Co.,  Hatdman  Street  Oil  Worlis,  Manchester. 

Machine  Tools. 

Am|ui1Ii.  William,  Ltd.,  Well  Road  Works.  Halilax. 

George  Addv  &  Co.,  Waverley  Works,  Sliiftield. 

Batcnian  s  ^lachinc  Tool  Co.,  Hunslel.  Leeds. 

Beanland,  Pe-rkin,  &  Lo.,  School  LIum  Woilii.  Leeds. 

Bertrams,  Ltd.,  St.  Katherlne's  Works,  Seiennes,  l-.dlnburgh. 

Bradbury  &  Co.,  Ltd.,  Wellingloii  Works,  Oldham. 

Brcuer,  Schumacher    &    Co.,  Ltd.,    Kalk.  near    Cologne-on-Rhine 

(Germany). 
Consolidated  Pneumatic  Tool  Co.,  Ltd  ,  Pal.icc  Chambers,  0.  Bridge 

Street,  Westminster,  S.W. 
CunllHc  &  Croom,  Ltd.,  Uroughton  Ironworks.  Manchester. 
Dean  Smith  &  Gr.-ice,  Ltd.,  Keighley. 
1-engl,  A.,  &  Co.,  Grafton  Sircet.  AUrincham. 
Greenwood  &  Batley,  Ltd.,  Leeds. 

fones  &  Lamson  Machine  Co.,  97.  ^>ueen  Victoria  Street,  London,  E.C. 
ohn  Lang  &  Sons.  Johnstone,  near  Glasgow, 
.ukc  &  Spencer,  Ltd.,  Broadheath,  Manchester, 
los.  C.  Nicholson  Tool  Co.,  Citv  Rd.  1  ool  Wks  ,  Newcastle-on-Tyne. 
Niles-liemenl-Pond  Co.,  23-a5,'Victoria  Street,  Liindon,  S.W. 
Noble  &  Lund.  Ltd..  Felllng-on-Tyne. 

Northern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  near  Hali/ax. 
|.  Parkinson  &  Son.  Canal  Itonworkl.  Shipley,  Yorkshire. 
C.  Redman  &  Sons.  Halifax. 
Resides,  12,  Aire  Street.  Bnghousc,  Voiks. 
Kice  &  Co.  (Leeds),  Ltd.,  Leeds.  EUK'lana. 
G.  F.  Smith,  Ltd..  South  Parade.  Halifax. 
Swift,  George,  Claremont  Ironworks,  Halifax. 
Taylor  and    Challen,   Ltd.,  Dctwent    Foundry,   Constitution    Hill, 

Birmingham. 
Vauxhall  and  West    Hydraulic  Engineering  Co.,   Ltd.,  23,  College 

Hill,  London,  EC. 
H.  W.  Wards  Co..  Lionel  Street,  Birmingham, 
T.  W,  Ward.  Albion  Works,  Shefheld. 
West  Hydraulic  Engineering  Co.  (sec  Vauxhall  and  West  Hydraulic 

Engineering  Co.  Ltd  I,  21,  College  Hill,  London,  E.C. 
Winn.  Charles,  &  Co..  St.  I'homai.  Works,  Hirmingham, 
Voikshire  Machine  Tool  and  Engineering  Works,  Livcrsedge,  Vorks, 
Marks. 

I'l  yor.  Edward,  &  Son,  t8.  West  Street,  Sheffield. 

Metals. 
Delta  Metal  Co.,  Ltd.,  East  G.ecnwich,  London,  S.E. 
Mai^oUa  Anti-Friction  Metal  Co.,  Ltd.,  of  Great  Britain  40  Oueen 

Vietoiia  Street.  London.  E.C. 
Phosphor  Bronre  Co.,  Ltd.,  Soi'thwaik.  London.  S.E. 

Metals  (Perforated). 

W.  Barns  &  Son,  Chalton  Stieet,  Eusli-ii  Road,  London.  N.W. 

Brown,  Andrew,  &Co,.  110.  Cannon  Street.  1  (indon,  E.C. 

Meguin  Fr.,  S  Co.,  Ltd..  Engineering  Works.  Dillingcn-on-S.iar. 
Mining  Machinery. 

Fraser  &  Chalmers.  Ltd..  3,  London  Wall  Buildings.  London,  E,C, 
Office  Appliances. 

Maiden  &  Co.,  J.,  S.  Albert  Squaie.  Man^iester 
Hall  &  Co..  B.  J.,  3<l.  Victoria  Stieet.  l.ondi.n.  S.W 
liiglesanl.  T..  &  Sons.  Ltd..  Atlas  House.  Leicester.' 
Lyle  Co..  Ltd..  Harrison  Street.  Gray  s  Inn  Road,  London   W  C 
Rookwell-Wabash  Co.  Ltd..  6q.  Milton  Street  London  E  C    '    ' 
Shaiinnn,  Ltd.,  Ropemaker  Street.  London.  E.C 

Trading   and   Manufacturing   Co.,    Ltd.,  Temple  Bar    House,  Fleet 
Street,  London,  EC. 

Oils,  &c. 

Klumann  and  Stern.  Ltd..  Plough  Bridge,  Deplford.  London  S  E 
Wells.  M.,  «;  Co.,  Hardman  Street  Oil  Woiks,  Manchester. 

Oil  Filters  and  Cabinets. 

Wilor  Co.,  Ltd  .  Roeky  Lane,  Aston  Cross,  Ilimiingham. 
Packing. 

Beldain  Packing  &  Rubber  Co..  93-94,  Cracechurch  Street,  London, 

Friclionles.   Engine   Packing    Co.,    Ltd.    Hendham   Vale    Worl  s 

Harpurhey,  Manchester. 
Lancaster  &  Tonge.  Ltd..  Pendleton,  Manchc>t<r 
Kedfern  k  Co,.  S.  Swan  Lane,  Sew  BrownSlreet,  Manchester 
Quaker  City  Rubber  Co.,  Coronation  House,  Lloyds  Avenue  EC 
United  Statea  Metallic  Packing  Co  ,  Ltd  ,  Hradlord  "'"'•  =•*" 

J.  Bennett  von  der  Heyde.6.  Brown  Street,  Manchester. 

Paper. 

L«p»nl»Smilht.  Ltd..  19.  KIngSUeel.Coveot  G.iden.  London,  W.C. 
Patent  Agents. 

Page  &  Rowliiigson,  j«   New  Bridge  Stieet.  London,  E.C. 
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Wells'  Specialities 
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WELLS  w=  Fl  LTERS 


"Waste  Oil  ' 

FITTED    WITH    SIGHT-FEED    SYPHON. 

SUPPLIED  TO  THE  PRINCIPAL  COVERNMEHTS  FOR 
THE  NAVY,  DOCKYARDS.  &c.,  AMD  TO  THE  LEADIMC 
ELECTRIC  LIGHT  INSTALLATIONS,  ENGINEERING 
WORKS.  CAS    ENGINE   MAKERS,  PRINTERS,  &c.,  Ac. 


ms^ 


B  ■- 


mtt 


UELLS  PAIEMT  WASTE    OIL     FILTER. 


MONEY  SAVERS   to  any 
USERS  OF  MACHINERY, 

Pay  first  cost  in  a  short  time,  as  Dirtied  Oil, 
which  has  hitherto  been  thrown  away,  can 
be  tillered  and  used  again  and  again. 


No.  1.— For  users  having  only  a  small 
quantity  of  oil  to  treat  (no  syphon) 
17  in.  by  9  in 35/- 

No.  2.— Two   top   chambers   hold  about 

3  Sallonsoil,22in.  by  loin.       ..     50/- 

No.  3.— Two    top  chambers  hold    about 

6  gallon?  oil,  27  in.  by  12  in.        ...    70/- 

No.  4. — Two    top   chambers    hold    about 

12  gallons  oil,  36  in.  by  16  in.      ...  110/- 

No.  5. — Two    top    chambers    hold  about 

24  gallons  oil.  43  in.  bv  23  in.     ...  189/- 

No.  6.— Very  powerful  Kilter  for  treating 
large  quantities  of  oil,  54  in.  by 
30  in 336/- 

Cap.able  of  dealing  with  260  Galls.  Oil  per  week. 
LARGER  SIZES  MADE  TO  ORDER. 


NO    OUTSIDE    POWER    REQUIRED. 

LIME,    WHITING,  OR    COLD  WATER    PAINTS, 


Applied  at  a  speed   of  fn 
par  minute.  In  a  manner 

■ith  (he  Machine  on  roueh  surf: 


Will  save  First   Cost 


No.  6^ 
No.  4. 


O  No.  4^ 
O 

g  No.  5. 

O  No.  5-^- 


Small  Sii. 
Pric 


iih  Det.athable  K; 


1    8    to    10  square   yards 
uperior  to  brush   work. 

:s  is  equal  to  two  applied  "ill)  In  ushes. 

Few   Days. 

£5  15s. 
k»  lOs. 
£9   10s. 


WELLS' 
LIME& 
COLOR 
WASHER 


LIGHTNING 


;.   with  5  ft.   Pole,  Single  Spraying  Nozzle,  : 
20  ft.  Special  At  moured   Hose.    Capacity  6  gals. 
Price,    with    Wheels,   s  ft.  Pole.  Single   Spraving 
Nozzle,  and  20  it.  Special  Armoured  Hosei 
Bame  capacity  aa  Mo.  4  Machine. 
With  ,s-ft.  Pole,  Double  spraving  Nozzle,   and  20  ft.    r  .  /-»    ■  /-\„ 
Special  Armoured  Hose.  Large  Size,      Capacity  10  gals.  *■' *-'     ' '-'S. 
Uitto  Uiito  fitted  with  Wheels.    £11       15s. 


g  WELLS'    IMPROVED    LIMEWASH. 

W  MUCH  SUPERIOR  TO  ORDINARY  LIMEWASH.  SLAKED  Wll  M  WATER. 
9  QUICKLY  MIXED.  WILL  NOT  RUB  OFF.  LEAVES  A  GOOD  SURFACE. 
"  Price    13/8    per   cwt., 

§        Carriage  Paid  in  England  and  Wales.  (If  in  lots  of  3  cwt.  at  a 
time,  12  8  per  cwt.) 

g  A.nc.  WELLS  eT^co.,       "^ 

O  100a,    Midland    Road.    St.    Pancras, 

t1  WorKs  :  Cheelham.  Manchester.  LONDON.  N.W. 

o 


OYER  11,000  SOLD.  % 
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Buyers'   Directory — (Contumed).     stampingt. 

Thomas  Sin 


Photo  Copying  Frames. 


).  Haldon  «  Co..  8,  Albert  Square,  Manchesttr. 
B.  J.  H»ll  &  Co.,  39.  Victoria  Street,  London,  S.W. 

Photographers. 

Booker  &  Sullivan,  f>7  and  69,  Chancery  Lane.  W  C. 
Elliott  &  Fry,  55,  Baker  Street.  London.  W. 

Photographic  Apparatus. 

Marion  \  Co..  Ltd.,  22  and  23,  Soho  Square  Loncl-'n,  \V. 

Pinch  Bars. 

Samson  &  Co..  Gatforth.  near  Leeds. 

Pipe  Wrenches  (Chain). 

Williams.  J.  H.,  &  Co.,  Brooklyn.  New  York,  U.S.A. 

Pistons. 

Lancaster  *  Tonee.  Ltd..  Pendleton,  M.inchester. 

Planished  Sheets. 

Zcitz  Sc  Co.,  21,  Lime  Street,  London.  EC. 

Porcelain. 

Gustav  Kichter,  Charlottenburg.  near  Be.Mn,  Germany. 

Presses  (Hydraulic). 

Greenwood  &  Batley,  Albion  Works.  Leeds 
Nilcs-Benient-Pond  Co,  23-25,  Victoria  Street,  London.  S.W. 

Publishers. 

Charles  Griffin  &  Co..  Ltd  ,  Exeter  Street,  Strand.  London,  W.C. 
Spon.E.  and  F.N.,  125,  Strand,  W.C.        „       ,     ,      ^ 
New  Zealand  Mines  Record,  Wellmgton.  New  Zealand. 


Pumps  and  Pumping  Machinery. 

Drum  Engineering  Co.,  27,  Charles  Street.  Bradford. 

Enke    Carl,  Schkeuditz-Leipzig,  Germany. 

Fr.iser  &  Chalmers.  Ltd..  .1,  London  Wall  lUnldings,  London,  E.C. 

I    P    Hall  &  Sons,  Ltd.,  Petei borough 

Hathorn   Davev  &  Co.,  Ltd..  Leeds.  England. 

Positive  Rotary  Pumps.  Ltd..  23,  Northumberland  Avenue.  Lond.ui. 

W.C. 
Tangyes,  Ltd..  Cornwall  Works,  Birmingham. 

I?jidial  Drilling  Machines. 

Asquilh.  William,  Ltd.,  Well  Road  Works,  H.ilila>:. 

Greenwood  &  Hatlev,  Albion  Works.  Leeds. 

MitchtM,  D.,  ft  Co.  Ltd.,  Panonage  Works,  Keighky. 

Nilos-Hement-Pond  Co,.  23-25.  Victoria  Street,  Lonaon,  S.W. 

Noble  &  Lund,  Ltd.,  Fcllingor.-Tyne. 

Noribern  Engineering  Co  ( iqool,  Ltd..  King  Cross,  near  Halifax. 

Swift.  Gtorge,  Claremont  Ironworks,  Halifax. 

Rails. 

Wm.  Firth.  Ltd..  l.eed?. 


Railway  Wagons. 

Nye.  A.  W.,  110 
W.  R.  Renshaw 

Riveted  Work 


Nye  A   W    110  Cannon  Street,  London.  E.C. 

W.  R.  Renshaw  &  Co..  Ltd..  Phcenix  Woiks.  Stoke-on-Tr 


P.  A  Keep,  li: 


Co.,  Forward  Works.  Ham  Street.  Hlrminghi 


Roller  Bearings. 
Hyatt  Roller  Bearing  Co.,  .47.  Victoria  Street,  London,  S.W. 

Roois. 

D  Anderson  &  Son.  Ltd.,  Lagan  Felt  Works,  Belfast. 
Head,  Wrightson  &  Co.,  Ltd.,  Thornaby-on-Tees. 

Ropeways  (Aerial). 

I'.uUivant  &  Co..  Ltd..  72.  Mark  Lane,  l.onnon   K.C, 

Scientific  Instruments. 

Cambridge  Scientific  Instrument  Co.   Ltd.   Cambridge. 

Spanners. 

VVilliam>,  J  H.  &  Co.,  Brooklyn,  New  York,  L'.S.A 


Thomas  Smith  &  Sons  of  Sallley.  Ltd..  Birmingham. 
Williams.  J.  H..  &  Co,  Brooklyn.  New  York.  U.S.A. 

Stamps  (Rubber). 

Rubber  Stamp  Co..  I  &    2   Hnlborn  Buildings    Hroad  Street  I 
Birmingham. 

Stamps  (Metal). 

Edwaid  Pryor  S  Son,  6S.  West  Street.  Sheftield. 

Steam  Traps. 

llrilish  Steam  Specialties,  Ltd..  Fleet  Street.  Leicester. 
Lancaster  &  Tonge.  Ltd.,  Pendleton.  Manchester. 

Steam  Wagons. 

Thornycroft  &  Co.,  Ltd.,  ].  L.  Chiswick.  London,  W. 
Yorkshire  Patent  Steam  Wagon  Co  ,  Pepper  Road.  Hunslet,  1 

Steel  Tcols. 


Steel  Structures. 

Ashmoie.  Benson.  Pease  &  Co..  Ltd..  Stockton-ou  Tees. 

Stokers. 

Ed.  Bcnnis  &  Co..  Ltd..  Button.  Lanes. 

Stone  Breakers. 

S.  Pegg  &  Son,  Alexander  Street,  Leicester. 

Superheaters. 

A.  Bolton  &  Co.,  40.  Deansgate.  Manchester. 

Time  Recorders. 

Howard    Bros.,  4c,    Paradise  Street.    Liverpool,    and   locb. 

Victoria  Stieet,  London,  EC. 
Recorders.  Ltd.,  171,  Queen  Victnria  Street,  London,  E.C 


Turbines. 


Typewriters. 

Empire  Typewriter  Co.. 77.  Queen  Victoria  Street,  London.  I 
Yost  Typewriter  Co..  50,  Holboni  Viaduct.  Loudon.  EC. 

Valves. 

Holmes  &  Co.,  W.  C.  Huddersfield. 

Uopkinson.  J.  iS:  Co..  Ltd..  Britannia  Works.  Huddcrsfield. 

Hunt    S    Mitton.    Crown    Brass    Woiks,    Oozcns    Street 

Biimingham. 
Scotch  and  Irish  Oxygen  Co.,  Ltd.   Rosehill  Works,  Glasgow 
Sliaw   Joseph.  Albert  Works.  Hudderslield. 
Wiau.  Charles.  ,t  Co.,  St.  Thomas  Works,  Uiriningham. 

Ventilating  Appliances. 

Mntlhews  .t  Yates.  Ltd  .  Swinlon.  Manchester 

Water  Sof'.eners  and  Purifiers. 

l.assenS  Hjort.  52.  Queen  Victoria  Sticcl,  L.ndoii.  E.G. 

Wagons — Steam. 

Thornycroft  fC  Co..  J.  L.  Ltd..  Chiswick.  I...,„i„„,   \v. 

Weighins  Apparatus. 
W  «  T.  Avery.  Ltd..  SjHo  Foundry.  Birmingham.  England. 
Samuel  Denison  &  Son.  Hunslet  Moor,  near  Leeds. 

Wells  Light. 

A  C.  Wells  &  Co .  too*  Midland  Road,  St.  Taiictas,  London 

Wire  Working  Machinery. 

Ed.  Krand    .15.  Shakespeare  Sli  eel,  Mancliestci . 

"  Woodite." 

•W-vodile  ■  Companv    Milchani.  Siuuy, 
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TO  STEAM  USERS. 


S 


OVER    400    WORKING, 

Averaging  a  saving  of  15  per  cent,  of  coal  and  30  per  cent, 
of   water.      Repeat   Orders   coming   in. 

RELIEVE     YOUR     BOILERS. 

Increase  the  efficiency  of  your  Engines  and  improve 
Production  by  placing  BOLTONS  SUPERHEATER  in 
the   BacK  or  DowntaUe  Flue. 

To    Dry   and   Superheat   the   Steam. 


For  PartUu'.iirs  write  to  Patentees  ami  Sole  Makers— 

A.    BO  I-.  TON     &    CO., 

Eiigiiiccrs  an?   Contractors, 
49,    Deansgate,    MANCHESTER. 


YOST 


THE  TYPEWRITER  FOR  BEAUTIFUL  WORK, 


THE  VOST  TYPEWRITER  CO..   Ltd., 
50,  Holborn  Viaduct.  London. 


FOR  THE  BEST  BOOKS  BEARING  ON  THE  INDUSTR!ES  DEALT  WITH  JN  "  PAGE"^ 
WEEKLY."  viz.,  ENGINEERING,  ELECTRICAL,  IRON  AND  STEEL,  MINING  AND 
SHIPBUILDING,  ASK  FOR  CATALOGUE,  CHARLES  GRIFFIN  S-  CO..  LTD.,  12.  EXETER 
STREET,  STRAND,  LONDON,  AND  SEE  SPECIAL  ADVERTISEMENT  ALTERNATE  WEEKS 


I  J.  H.WILLIAMS 

&   CO., 

Diop  l.irnings 


.  OILSEED  ANDCAKE  MILLS. 
CO  O 

LU 


g  Rose,  Downs  &  Thompson, 


Old  Foundry.   HULL, 


a 

LU 

cc 

Q 

5        12.  Mark  Lane,  LONDON,  E.G.        5 

or  m 

CD  CO 

WATER  SOFTENING  PLANT.' 


m 


Steam 
Boilers 

(OF    ALL    TVPES    AND    POWERS). 

,M..iluf.lclurcJ     hj 

The  GRANTHAM  BOILER 
and  CRA^K  CO.,  Ltd., 
GRANTHAM. 
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CUNLIFFE  6  CROOM.Ltd 


Broughton  Lane, 
MANCHESTER,  England. 

Telegraphic  Address 

"  Lathe.   Manchester." 


Showrooms— 

66,    VICTORIA    ST., 

MANCHESTER. 

AskforDescriptive  Sheet. 


F»ATENT 

Planing  .  . 
Machines. 

SPECIAL   FEATURES- 

Deep  Bed,  Strong  Table, 
Unrestricted  Belt  Angle. 
All  Gears  and  RacK  Cut, 
Absolutely   No  ShocK 

when   Reversing. 

REVISED    PRICES. 

VM  r.lces  to  .•I,-\;ite  s..ri.-»s     Tr.ncrst  i.in 

he  altered  irum  the  lincst  to  a  broad  cut 

whil.ip.ichine  is  running. 


Telegrams:    ••MILLINQ.    SHEFFIELD. 
National  Telephone  No.  :  985. 


for  ihc  Eatcsi  ana  most  Up-to-Datc 


PI  ATE    BENDING    MACHINE. 


HEAVY=  = 
MACHINE 
TOOLS   =  = 

Also  Special  Lifting  Jach  for  Electric 
WRITE  .  .  Tramcars. 

GEORGE  ADDY  6  Co.. 

WAVERLEY  WORKS,  SHEFFIELD 


High-Class  Lathes 
&  Radial  Drills. 


Telegrams : 

Tools,  Kelghlty. 


D.  MITCHELL   &  CO.,  Ltd..   Parsonage  Work, 

KEIGHLEY. 

Oa   War  Office  aaa  luiiia  Office  Lists. 


GREENWOOD  &BATLEY,L' 


^      Machine  Tools. 
A    Dynamos  &  Motors. 

V 

De  Laval's  Patent 
3team  Turbines. 
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DEAN,  SMITH  &  GRACE,  L^-^ 


KEIGHLEY. 


Established    1865. 


Indications  point  to  a  very   busy  time 
ahead.     Are   you  prepared   for  it  ? 


i2.in.    High    Speed    Lathe   at    work    on    Steel    Forsinxs    at    .So    ft.    per    minute. 

If  not,  write  at  once  for  our  Lathe 
Catalogue. 

We  can  put  you  on  the  most  econo= 
mical  footing,  and  increase  your 
production. 

There    is     no    time   like    the    present, 
WRITE    NOW. 


Agents    for    London:    BUCK    «S    HICKMAN.   Ltd.,    WhHechapel.    E. 

Agent    for    France:    LOUIS    BESSE,    39.    Rue    de    Lappe,    Paris 


\ 
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Turret  Lathe  Specialists. 


ALL  HANDLES  and  STOPS  within  reach  of  the  Operator. 
THE    ONLY    CORRECT    GRIP    CLUTCH 


Note  the 
SIMPLICITY  of  this  LATHE. 

DIRECT    DRIVEN 
FROM  THE  MAIN  SHAFT. 


VARIABLE  SPEED 
HEADSTOGK. 

The  RACK  and  GUIDE 
direct  under  the  cutting 
tool  being  corrpletely 
covered. 

Ttleyrams  :  "  Criterion,  I.inwooh." 

Telephone  :   ^Y  JdHNSTONE. 


ECLIPSE  TOOL  MFG.  CO.,  Linwood,  nr.  Glasgow. 


OUR  No.  7 

SENSITIVE 
DRILL 

HAS  MANY 
GOOD  POINTS, 

ONE    BEING    A 

Satisfactory 
Pedal  Feed. 


BATEMAN  HIGH -SPEED  PLANERS 


The  M:,.liii'f  il:u^lI,lt^l!  i- 

Cutting  at  60  to  70  ft.  per  min.  and 
Returning  at  200  to  220  ft.  per  min. 

S.v  .>iir  hall-fate  A,l:ri b^.m^  :: 


BATEMANS 
MACHINE 
TOOL 
CO..  Ltd., 

HunsUl. 
LEEDS. 


.Min.x   24  in.  X  ■<>'•• 


J.  PARKINSON 

&  SON, 

SHIPLEY. 
England. 

Civblcj;  ■TEMPLES. 
SHIPLEY." 


HIGH  SPEED  LATHES 

OVR  SPECIALITY. 

HICHGRADE 
MACHINES 

only,  in  stock  iar 

Immediate 

Delivery. 

(Esubliihcd  IS7I.I 

C.  REDMAN  &  SONS,  p.r.insonL.ne.  Halifax. 
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\^y^i^^^^li= 


It  would  be  Impossible 


For  our 
Representative 
to  carry  a 
machine  on  his 
shoulder 

when  he  comes  to 
interview  you  regarding 
the  purchase  of  a 
Hartness  Flat  Turret 
Lathe, 

But,  if  you 
will  call  at  our 
premises, 

97,  Queen  Victoria  Street, 
London,  one  of  our 
expert  operators  will 
take  very  great  pleasure 
in  demonstrating  to  you 
the  merits  of  our 
New  Model  Hartness 
Flat  Turret  Lathe,  with 
Cross  Sliding  Head, 


The  only  Turret  Lathe  of  the  kind  on  the  Market. 

COME    AND    SEE    IX    WORKING. 


JONES  &  LAMSON  MACHINE  CO., 


«^'«s;;:.^J) 


■Jubilee  Builtiings."  97,   Queen  Victoria  Street.  LONDON.  England. 

Tklegrams  :  ■•TirRRKTORl-M,  I,,,NDON.  Telepmoni:  No.  :  S,,  BANK,  LONDON.  jj 

COPYRIGHT.  jj^ 
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Northern   Engineering 
Co.  (1900),  Ltd. 


KING     CROSS,     near 

HALIFAX. 


PLANING 
MACHINE, 
from  2  feel 
up  to  S  feet 
Bquare. 
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LAUNDRY 


p*. 


MACHINERY 


^^^  and  Steam  COOKING  APPARATUS. 

Please   write  for   our   New   Catalogue,    N, 

Summerscales,  Ltd.,  ENorAND. 


Jos.  C.  Nicholson  Tool  Co. 

Machine  Tool  MaKers,  NEWCASTLE. ON-TYNE. 
So'e  Proprietors  and  Makers"  oi 
The    "BEAR"  Patent  Smooth   Grip 

y^   PIPE  WRENCH 


a 


LANE'S  LATHES 


ARE     NOW     MADE     IN 


New    WorKshops 

Replete    with    the    Highest   Class   of    Tools. 
COME     AND     SEE     THEM. 

JOHN  LANG  &  SONS,  Johnstone,  nr.  Glasgow. 


BRADBURY'S 

Newly  Designed 

Standard  Milling  Machine  Mi 


For 


SPEED, 

ACCURACY, 

ADAPTABILITY, 


IS 


Prices  and  Particulars  from  -  - 

BRADBURY  &  Co,,  Ltd,,  VX"  OLDHAM, 
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HEYWOOD  &  BRIDGE'S  Improved  Patent  Friction  Clutches. 


^  Complete  Clutch, 

Q-j  Cearing  and 

-^     >f-     Hauling    Plants 
our    Speciality. 


Send  for 

Catalogues. 
FI{EE. 

* 
Quotations 
on 
application 
for  Complete 

Plants. 


Heavy  Winding  Piant.— This  ;s  an  l  v.cnsUm  jnsi  m.idc  to  fo« 
other  drums— the  latter  having  been  at  worli  about  seven  years- 


Patentees   and  Sole   Mahers  :— 

DAVm  BRIDGE  &    CO.,  Castlaton  Iron  Works,  Rochdale. 

London   Office:    35,    QUEEN    VICTORIA     STREET.     E.C. 


Electric  Hauling  C3rIS-A.It.S 


Main  and 

Tail 
Main  Rope, 
Endless 

Rope 
and 
Portable, 

Hoisting, 
and    Hauling 
Gears. 


MD     Ufll  n   B    on       35and  36.  ClarcnccCh 
.    U.    nILU  <X  UU.,  Corporation  8tre 

BIRMINGHAM. 


Twist  Drills, 

Taps, 

Milling    Cutters, 

Reamers. 

H.  F.  SCHNICKE, 

CHEMNITZ  (Saiony). 


WATER  PURIFICATION, 


Water    Purification    ,s    our    Speciality. 
1,600      PXJAI4^XS      ir.     Operation. 

liASSEN   &  HJORT, 

jenflllK-CCy, 
52.   QUEEN   VICTORIA  STREET. 

llltl'honc     4.i'-y'-liMK*l--  111'        im    ;   ■■TKXTUliKlll,  l.n\li     \ 
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THE  VALUE  OF  SYSTEM. 

Do  you  realise  that  the  essence  of  success  in  business  organisation  is  system,  and 
the  lack  of  it  is  almost  sure  to  cause  irremediable  failure? 

S\-stem  enables  you  to  concentrate  \-our  labour,  so  as  to  obtain  the  greatest 
possible  benefit  with  a  modicum  of  waste  or  loss. 

It  tells  you  the  department  that  pays  and  the  one  run  at  a  loss.  What  results  \-ou 
are  deriving  from  your  advertising.  What  market  is  best  for  your  product,  and  what 
benefit  \'ou  are  deriving  from  every  item  of  expenditure. 

System  brings  all  those  statistics,  which  are  essential  to  a  perfect  knowledge  of  the 
business,  to  the  hand  that  coitrols  affairs,  so  that  all  waste  and  loss  can  be  corrected, 
and  efforts  put  forward  in  the  right  direction  to  carry  the  organisation  on  to  success. 

The  Coupon  below  contains  a  list  of  subjects.  Some  one  or  more  of  them  are 
absolutely  necessary  to  ever}-  business,  however  great  or  small.  If  you  will  mark  those 
subjects  you  are  interested  in  and  return  same  to  us,  we  will  be  pleased  to  advise  }-ou 
further,  iir,  if  agreeable,  have  a  representative  call,  who  will  confer  with  }'ou,  and  without 
charge,  tell  you  how  s_\'stem  leads  to  the  path  of  success. 


Messrs.     ROCKWELL=WABASH     CO.,     LTD., 

69.   Milton  Street.  London,   E.C.  :    164.    Buchanan    Street.    Glasgow;    50.  Deansgalc   Arcade.    M,^nc^ester. 

I>le.i-e  have  vourreoresentritive  call  and  rfkcii?!  with  u's  the  subjects  jndicaled  beiow.  numbcrrd.... or 

send  us  your  Information  Forms  relating  to  same  without  eipense  or  other  oblitJalton  lo  us. 


iVame_ 


Address^ 

Business^ 


FACTORY  COSTS 
STORES   LEDGERS 
PERPKTUAl.  CARD  LEDGERS 
Ol'OrATIONS-GIVEN 
OCOTATIONS— RECEIVED 
ADVKUTlSt\G   RECORDS   FOR 
AIlVKRTISERS 

apvi;rtisivg  records  for 

AGENTS 
ADVKRTISING    RECORDS    FOR 
ITI'.I.ISHERS 


STAFF  REGISTER 
CUSTOMERS   LISTS 
ADDRESSI.NG   LISTS 
FOLLO W-U P  SYS TEMS-SALES 
FOLLOW  UPSYSTEMS-OVEK- 

DUF,  ACCOUNTS 
CREDIT  RATINGS 
SHAREHOLDERS'  REGISTER 
FILING  CATALOGIIICS 
FILING  CORRESPONDENCE 
FILING  INVOICES 


PArrERN  RECORDS 
DRAWING  RECORDS 
ORDER  SYSTEMS 
DOCTORS.    DENTISTS.    AND 

OCULISTS 
MEMBERSHIP    RECORDS 
INSURANCK  RECORDS  FOR 

COMPANIES 
IN'Sl'RXNCE  RECORDS  FOR 

DKOKERS 
INSURANCE  RECORDS  FOR 

AGE  Mb 
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Adverlisements  not  appearing  this   week   will   be  found  by   reference   lo  the    preceding    or    following    issues 
the  exception  of  those  appearing  monthly. 


Addy,  George,  &  Co 14 

Alllors,  Ad.           5 

Allen.  Edgar.  &  Co.,  Ltd 5 

AUgeineine  Elelttricitals-Gesellschaft  — 

Allis-Ch-ilmers  Co — 

Anderson  &  Son,  Ltd  ,  D — 
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Brand.Ed — 

Brttfs  Patent  Lifter  Co.,  Ltd.          ...  3 

Breuer,  Schumacher  &  Co — 

Bridge  &  Co..  David     20 

British  Advertiser  Service  Bureau    ...  4 
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Cambridge  Scientific  Inslrumenl 

Ltd lnsi( 

Campbell  Gas  Engine  Co. 

Capelj  Kan  Co 

Clarke's  Crank  &  Forge  Co.,  Ltd. 
Clayton,  Son,  &  Co..  Ltd. 
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Empire  Typewriter  Co 

Enke,  Carl 


Fairbanks  Co — 

Fairley  &  Sons,  James  ...      Outside  Back  Cover 
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Greenwood  &  Batlev.  Ltd 
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Hagan's  Locomotive  Works  ... 
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Hall  &  Co..  B.  J 

Hall  &  Sons,  Ltd.,  J.  P. 

Hannan  &  Buchanan  

H.artlev  «;  Sugden     ... 
Hasenclevcr  S.ihne,  C.  W. 
Hathorn.  Davey  &  Co.,  Ltd.  ... 
Head,  Wrightson  &  Co.,  Ltd.... 


He 


1  &  Fr 


Holmes  &  Co..  w.  C.    ... 
Hopkinson,  J..  .V  Co.,  Ltd. 
Horsfall  Destructor  Co. 

Howard  Br<js 

Howes  Co..  S 

Hudswell.  Clarke  &  Co.,  Ltd. 
Hughes  &  Lancaster    ... 

Hughes.  G.  H 

Hunslet  Engine  Co.      .. 

Hunt  and  Mitton 

Hyatt  Koller  Bearing  Co. 


India  Rubber,  Gutta  Percha,  and  Tele 

Works  Co..  Ltd 

Inglesant.  T..  &  Sons,  Ltd.      ... 


i  and  Lamson  Machine  Co 


W#******.«.*.*-*******.«*********-*******.*.*.*.*.*.'**.**.*****.*J**.*.****.*.'**-«.«.**********.«lf 


JohnlTHORNYCROFT 


&  CO 
LTD. 


'"'""A.rVypes  of  Steam  and    Petrol   Vehicles.  W  I 

J        WOKKS;    CH1^^VICK.    SOl'TH.A.MproX,    11AM  N(. STOKE  Al.  iiok  \kiiici  K   DflT      lluOAKTll    l.ANK,  CHISWICK.    W.  ♦ 


Rochester  Card 
Bundy  Key 
Signature 
Journey 
Speed 


For  further  particulars 
.  .  of  our  . . 


RECORDERS. 


TIME  RECORDERS 

see  our  whole  page  Ad.  on  Nov.  24th.  ,^bIB^^HHBIB^HH^^^ 

IvECORDERS,   LTD.,  I71,  Queen  Victoria  Street,  LONDON,  E.C. 


I'lLlurt 


Eleclrical         Engineering 
Works  in  Yorkshire.      It 
is  specially  laid  out  (or 
the      inanufaclurc      of 
Dynamos,         Motors, 
Switches,  and  Switch- 
hoards.       Everything 
is    ol    the    best  ;  and 
prices    are    the   lowest 
possible,  consistent   with 
best     material    and   work- 
manship. 
^ole  iht  Same  aad    tddreji: 

T.  W.    BROADBENT, 

Victor. u  Eli.ctrlcRl  Works. 

East  Parade.  HUDDERSFIELD. 


F.    A.    KEEP,    JUXON,    &    CO.. 

Manulacliirer.s  of 

TANKS,   CISTERNS 

and    CONSTRUCTIONAL    IRONWORK. 


^ nj,^^ 


F^m^vtrsLtrcl      1A/<>i-l 
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THE"cUNDALL'!!»ii!!!iOIL  ENGINE, 


THE    MOST    POPULAR    OIL    ENGINE. 


In    use  in    all    Countries. 

CUNDALL'5  NEW 
SUCTION   Q\S 
ENGINE  and  GAS 
PRODUCER   PLANT. 

50  h.p.  costs  under  sd.  per 
hour.  Larger  and  smaller 
engines  at  the  same  rate, 
sizes  10  to  300  h.p. 


CUNDALL,  SONS,  &  CO.,  Ltd., 

SHIPLEY,    YORKS. 

Telegrams:    "  CUNDALL,  SHIPLEY."         Telephone    No.:  4  SHIPLEY. 


Offices    and    Shonrrooms : 

LONDON : 

20  6  22,  St    Bride  Street. 

E.C 


"  Where  men  know  their  cost  aiv:l  they  know  their  worth, 
Then  they  know  their  right  to  the  joys  of  earth." — F.   Colebrook. 

YOU  MAY   know  your  WORTH  at  a  glance  if  you  use 

The  Dade  PERPETUAL 
Stock  Book. 

May  we  tell  YOU  more  about  it? 

Write   D.P.L.    Defartment. 


itiftl^CklilTfc®''''^^^^^ 


Business     System    Experts, 
Temple    Bar    House,    Fleet   Street,    LONDON,    E.C. 

Telegrams:  "  UKVISEKS.  LO.N'DON."   'Phone  No.:  6514   Ccnlnl. 
Branches  and    Representatives:    lilRMINQHAM,   LEEDS.   MANCHESTER. 


PACKS    WKKKLV. 
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n~  HE  Barry  Railway  Company  are  to  be  con- 
gratulated on  having  secured  as  their  general 
manager  one  whose  ripe  experience  eminently 
quaUfies  him  for  the  position.  A  native  of 
Leeds,  Mr.  Edward  Lake  began  his  business 
career  on  the  North  Eastern  Railway  as  a 
junior  clerk  in  the  office  of  the  Southern  district 
mineral  manager.  In  1890  he  became  head  of 
the  department,  and,  having  occupied  that 
position  for  two  years,  was  made  goods  and 
mineral  manager  of  the  Hull  District.  On 
the  amalgamation  in  1893  of  the  Hull  Dock 
Company  with  the  North  Eastern  Railway,  he 
assumed  the  additional  responsibilities  of  the 
management  of  the  docks.  Mr.  Lake  remained 
at  Hull  until  March,  1902,  when,  on  the  re- 
organisation of  the  North  Eastern  Railway 
Staff,  he  was  transferred  to  York.  He  acted 
as  assistant  goods  manager  in  that  city  until 
he  rereivi'd  Ills  present  a]ipointinent. 

Probably  few  j)eople  will  be  inclined  to  deny 
that  Cardiff  is  amply  entitled  to  the  honours 
which  have  just  been  conferred  upon  her  by 
His  Majesty  the  King.  Henceforth  she  is 
ranked  as  a  city,  and  her  chief  magistrate 
will  be  known  as  the  Lord  Mayor.  When  it 
is  considered  how  much  we  owe  to  our  native 
coal  supplies,  it  seems  only  fitting  that  Cardiff, 
which  may  be  considered   as   the  cru.x  of  the 


industry,  should  have  all  the  j)rivileges  to  which 
a  city  is  entitled.  Moreover,  it  is  only  right 
that  civic  honours  should  be  awarded  to  those 
who  have  shown  pre-eminently  their  realisa- 
tion of  civic  responsibilities.  The  present 
Lord  Mayor,  Alderman  Robert  Hughes,  Sir 
E.  Reed,  Lord  Bute,  Sir  William  Thomas 
Lewis,  and  the  other  men  who  are  chiefly 
identified  with  the  welfare  of  South  Wales, 
are  to  be  congratulated  upon  the  honours  done 
to    Cardiff,    whose    inhabitants    will    in    future 


.MK.    KUWAKU    LAKE. 

Km.iih>   .ipp^inlcd  general  manager  u.   lUt  Ij.iuy 
l<.iilw.iy. 
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President  oi   the    Institute   of   Marine    Engineers, 

who  presided  at  the  society's  annual 

dinner  last  week. 


rank  as"^the  "  Citizens  of  no  mean  City."  We 
remember  a  mayor  who  boasted  that  he  had 
come  into  the  town  of  his  adoption  with  a  bun 
in  one  hand  and  a  penny  in  the  other. 
Alderman  Hughes  tells  us  that  he  had  iSd. 
when  as  a  boy  he  arrived  in  Cardiff.  His  career 
offers  a  notable  example  of  patient  and  success- 
ful industry,  and  he  will  go  down  to  posterity 
as  a  man  who  preferred  the  general  advance- 
ment of  Cardiff  to  the  purely  [lerscnal  distinction 
of  a  knighthood. 


The  British  Science  Guild,  which  was  formally 
inaugurated  at  a  meeting  held  at  the  Mansion 
House  on  Monday  last,  is  supported  by  men 
whose  names  have  become  famous  in  all  branches 
of  learning,  and  in  Mr.  Haldane,  the  President, 
it  possesses  a  man  who  has  frequently  given 
evidence  of  his  zeal  in  the  cause  of  technical 
education.  At  the  first  glance  it  would  appear 
that  the  new  Guild  rather  overlaps  the  functions 
of  the  British  Association,  to  which,  indeed, 
many,  of  those  interested  in  the  British  Science 
Guild  belong,  but  this,  it  was  pointed  out  at 


the  inauguration  meeting,  is  a  mistaken  view. 
The  Guild  assigns  to  itself  duties  which  have 
not  l)een  undertaken  by  any  existing  body. 
We  are  told  that  its  special  work  will  be  to 
convince  the  people  of  this  country  of  the 
necessity  for  applying  scientific  methods  to  all 
branches  of  industry  ;  to  press  upon  the  Govern- 
ment the  scientific  aspect  of  all  questions  of 
national  concern  ;  to  promote  the  application 
of  science  to  industrial  and  general  purposes,  and 
to  encourage  the  support  of  I'niversities. 

Thi-  i<  a  truly  wide  field,  and  even  while  one 
may  doubt  if  the  new  organisation  is  not  taking 
upon  its  young  shoulders  a  burden  almost  too 
great  for  its  newly  awakened  energies,  yet  its 
aims  will  win  universal  sympathy.  If  the  Guild 
really  makes  a  serious  attempt  to  grapple  with 
the  programme  thus  outlined,  it  has  opened  to  it 
a  vast  field  of  usefulness.  Everything  will 
depend  upon  the  manner  in  which  the  practical 
side  of  the  work  is  carried  out.  We  need  no  fresh 
organisation  to  point  out  the  necessity  for  re- 
form in  the  directions  indicated.  Of  the  need  for 
national  efiiciency  one  has  heard  enough  ;  what 
has  hitherto  been  lacking  is  a  means  whereby 
this  need  may  be  supplied.  In  .some  respects, 
perhaps,  the  condemnation  of  existing  condi- 
tions, made  by  the  sponsors  of  the  new  guild. 
was  a  little  too  sweepiiit;.  One  is  glad  to 
note  that  Sir  William  Mather  protested,  and  pro- 
tested quite  fairly,  against  the  common  charge 
that  in  British  industry  science  is  a  neglected 
force.  This  is  only  partly  true.  It  is  well 
known  to  those  who  have  taken  the  trouble  to 
look  into  this  question,  that  in  connection  with 
the  workshops  of  our  great  industries,  there 
exist  research  laboratories  where  the  latest 
discoveries  are  investigated  and  pressed  into  the 
service  of  our  manufacturers.  However,  if  the 
new  Guild  has  been  established  with  an  undue 
amount  of  banging  on  the  big  drum,  its  pro- 
ceedings will  none  the  less  be  watched  with  more 
than  common  interest. 
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Meteorologists  who  have  not  yet  satisfied 
themselves  as  to  the  causes  of  the  chang.s 
in  the  weather,  should  write  to  Mr.  C.  Marti,  of 
Nidan.  Switzerland,  for  a  copy  of  a  pamphlet 
which  he  has  re-issued,  entitled,  "  The  Weath.-r 
Forces  of  th;  Planetary  Atmospheres."  In 
common  with  other  scientists  this  gentleman, 
some  time  ago,  gave  a  good  deal  of  attention 
to  sun  spots  and  thei  possible  influence , 
hut  it  appears  that  just  when  he  was  feeling 
most  discouraged  as  to  the  possibile  cutcome 
of  his  labours  a  heavy  thunderstorm  came 
on,  during  which  he  happened  to  notice  that 
Venus  stood  in  heliocentric  conjunction  to 
Jupiter.  This  set  him  upon  a  train  of  investiga- 
tion as  to  the  influence  of  the  planets  upon  our 
weather,  and  he  finally  developed  the  followin'^ 
hypotheses. 

1.  Only  planets  with  dense  atmospheres 
appear  to  exercise  an  influence  on  the  weather. 
viz.,  Mercury,  Venus,  Jupiter,  Saturn,  Uranus, 
however  much  they  may  differ  in  distance  and 
size. 

2.  The  planets  are  active  only  in  two  orders. 
viz.,  (i)  Mercury  with  Uranus  and  Saturn 
(2)  Venus  with  Jupiter  and  a  number  of  tin- 
minor  planets. 

If  the  author's  theories  are  adopted,  the 
mere  weather  station  man  will  have  to  take 
a  back  seat.  Government  astronomers  will  lie 
busy  every  day  calculating  the  orbits  of  the 
planets,  and  the  conjunctions,  rotations,  and 
astronomical  i^erturbations  in  those  orbits- 
The  meteorologist  will  carefully  study  the 
effects  of  these  forces  and  perturbations,  and 
weather  forecasts  will  cease  to  be  a  delusion 
and  a  snare.  It  sounds  too  good  to  be  true. 
The  author  admits  that  as  regards  his  views 
on  radiation  from  the  planets  he  is  alone  in 
the  world,  but  his  pages  contain  the  results  ol 
eighteen  years  labour,  and  as  such  they  are  at 
least  worthy  of  careful  examination.  ,j^"  In- 
vestigators," he  says,  "  such  as  M.M.  Becquerel. 
<iiesel  and  Elster  have  written  to  me,  that  the',' 


consider  the  existence  of  these  i>lanetary  rays 
quite  jjossible.  But  what  I  want  is  not  belief, 
only  an  examination." 


According  to  a  recent  return  there  have 
been  built  for  the  British  N'avy  since  1893 
forty-six  battleships,  twenty-two  armoured 
cruisers,  twenty  first-class  protected  cruisers, 
and  seventeen  second-class  protected  cruisers, 
the  total  cost  of  construction  being  £81,154,268. 
Of  this  total  of  105  vessels,  forty-seven  have 
been  built  in  the  Royal  dockyards,  consisHng 
of  twenty-eight  battleships,  five  armoured 
cruisers,  and  fourteen  protected  cruisers. 
Eighteen  battleships,  seventeen  armoured 
cru'sers  and  twenty-three  protected  cruisers 
have  b?en   constructed  by  private  firms. 


SIK     JDSKI'll     WIl.SDN    SW.VX,     D.SC,     l-.IJ.S. 

To  whom  many  h.nppy  returns  on  his  seventy-seventh 
liirlhd.iv. 
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New  York  has  received  a  somewliat  severe 
shock.  Their  fire-alarm  service  has  been  weighed 
in  the  balance  and  found  very  much  wanting. 
Last  December,  according  to  the  Electrical 
World,  of  New  York,  a  committee  appointed 
by  the  Board  of  Fire  Underwriters  to  investigate 
the  fire-alarm  service  of  the  Borough  of  Man- 
hattan and  New  York  City,  secured  the  services 
o  f  Mr.  Kempster  B.  Miller  to  conduct  a  technical 
investigation  of  that  service,  with  Mr.  J.  J. 
Carty  acting  as  consulting  engineer.  Mr. 
Miller's  report  has  now  been  printed,  and  his 
conclusions,  following  on  thorough  investi- 
gation, are  startling.  The  fire  alarm  telegraph 
system  of  the  Borough  of  Manhattan  is  reported 
fundamentally  wrong  in  design.  It  is  not  con- 
structed in  accordance  with  any  proper  engineer- 
ing plans,  and  its  physical  condition  is  so  bad 
that  it  must  be  characterised  as  being  in  an 
advanced  stage  of  decay,  and  liable  at  any  time 
to  such  failures  as  to  render  it  wholly  useless  to 
the  fire-fighting  department  in  the  time  of 
its  greatest  need.  Faulty  in  original  design 
and  construction,  the  plant  has  deteriorated, 
has  been  patched  and  repaired  in  its  various 
parts  as  they,  from  time  to  time,  became  un- 
workable ;  ahd  it  is  declared  that  the  system 
long  ago  reached  the  stage  where  it  could  not 
be  transformed  into  permanent  proper  working 
order  by  any  further  patching  or  even  bj- 
radical  repairs.  As  a  consequence  of  this 
deplorable  situation,  Mr.  Miller  considers  that 
the  only  remedy  is  to  establish  a  new  fire- 
alarm  system,  separate  and  distinct  from  the 
present  .one,  and  when  the  new  system  has 
been  established  and  is  in  working  order  that 
the  old  one  be  ;(.bandoned  and  dismantled. 

Mr.  Miller  recommends  a  single  fireproof 
central  office  to  be  solely  used  for  the  purpose, 
and  occu])ied  only  by  those  charged  with  the  duty 
of  operating  and  maintaining  the  fire-alarm 
system.  The  electrical  apparatus  within  tiie 
building  should  be  of  a  fireproof  nature,  and 
mounted    upon    non-combustiblo    suiijiorts,    no 


ornamental  cabinet  work  being  used.  The 
number  of  cable  approaches  should  be  made 
as  numerous  as  practicable  in  order  to  avoid 
danger  of  total  interruption.  The  report  goes 
into  detail  concerning  feeder  cable  routes, 
box  circuit  arrangement,  gong  circuit  arrange- 
ment, box  and  gong  circuit  conduit,  types  of 
cables  and  manholes,  terminal  posts,  fire-alarm 
boxes,  box  location,  signalling  instruments 
at  the  apparatus  houses,  central  office  apparatus, 
and  the  telephone  system.  For  fire-alarm  car-les, 
rubber-covered,  lead-encased  wiro  is  recom- 
mended, and  for  telephone  circuits  the  usual 
paper-covered,  lead -encased  twisted  cable  ;  it 
is  further  recommended,  however,  that  the  city 
shall  not  operate  the  telephone  service  between 
the  central  office  and  the  various  dejjartment 
houses,  but  lease  the  necessary  facilities  from 
the  telephone  company  doing  business  in  New 
York.  The  system  of  wire  circuits  recom- 
mended is  radically  different  from  the  present 
system,  and  new  types  of  terminal  posts  and 
improved  form  of  fire-alarm  box  are  recom- 
mended. An  entirely  new  kind  of  central 
office  apparatus  is  also  recommended.  Mr. 
Miller  points  out  that  his  recommendations, 
although  in  some  respects  radical,  are,  as  a 
whole,  conservative  in  view  of  the  existing 
situation. 

The  Chairman  of  the  International  Board  of 
Consulting  Engineers  intrusted  with  an  exam- 
ination of  the  Panama  proposals  reports  that 
there  are  now  13,000  men  employed  in  all 
branches.  Two  thousand  three  hundred  men  are 
at  work  unloading  and  distributing  material  ; 
2,600  repairing  and  constructing  buildings, 
and  2,600  in  the  Culebra  cut,  where  already 
there  are  16  steam  shovels  at  work,  trying  to 
get  the  face  of  the  cut  in  shape  .so  that,  as  soon 
as  the  type  of  canal  is  decided  upon,  it  will  be 
possible  to  get  right  down  to  the  solid  digging. 
In  addition  to  this,  men  are  at  work  putting 
in  railroad  yards,  wharves,  and  docks  at  both 
ends  of  the  lines. 
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MEETINGS,  ETC.,   FOR  THE  ENSUING  WEEK. 

Fridiv,  Nov.  3. —Junior  Institution  of  Engineers:  Presidential 
address,  Mr.  Dug.lld  Clerk, "  Problem  of  the  Gas  Turbine," 
8  p.m. 

Satcrdav,  Nuv.  4.— Ilirmingham  Electric  Club  :     Paper,  "Electric 

Kurn.ices, '  by  Mr.  J.  H.  Stansbie,    7.30  p.m. 
Monday,  Nov  6.— Injtilute   of   Marine    Engineers.    Romford    Road, 

Str.itford  :  "  !',ioto-Enlu'ging, '  by  Mr.  H.  Leash.— Society  of 

Engineers.     Royal     Uniied     Senicc     Institution  :     Paper. 

"Metallic  Preservation  and  Orn  tnicntation  of  Iron  and  Steel," 

Mr,  Sherard  Cjvvper-Cclcs,  7.30  p.m. 
TiEsDAY,  Nov.  7.— Institution  of  Civil  Engineers:  Presidential  address 

by  Sir  Alcxan  Jer  Binnie,  8  p.m. 
Wednesday,  Nov,  h.— Geological  Society  of  London. 
THURSd.w,  Nov.  9— Institution  of  Electrical  Engineers:  I'residcniial 

address  by  Mr.  John  Gavey,  C.B.,  8  p.m. 


Ill  the  latest  type  oi  submarines  the  ventilators  are 
fitted  with  <iuick-closing  valves  which  will  render 
impossible  a  repetition  ot  the  A4  accident. 

It  is  stated  that  Sir  William  Garstin,  G.C.M.Q^, 
is  about  to  receive  from  the  Egyptian  Governiiieilt 
a  cheque  for  £15,000  in  recognition  of  his  services  as 
Adviser  for  Public  Works. 

On  Tuesday  congratulations  from  all  parts  of  the 
world  reached  Sir  Joseph  Wilson  Swan,  D.Sc,  F.R.S;. 
on  his  birthday.  Sir  Joseph  entered  his  78th  year,  but 
is  still  a  comparatively  young  man  for  his  age. 

We  understand  that  the  tender  of  Messrs  W.  Sand- 
ford,  Ltd.,  of  Nithgow,  has  been  detinitely  accepted 
for  the  supply  of  all  the  pig-iron  required  by  the 
N.S.W.  Government  during  the  next  seven  years. 
Details  of  the  tender  were  given  in  our  last  issue. 

It  is  announced  that  the  Pratt  and  Whitney  Com 
pany  have  purchased  a  plant  in  Dundas,  Ontario, 
for  the  manufacture  of  their  full  line  of  small  tools, 
taps,  reamers,  milling  cutters,  punches,  dies,  etc,  etc. 
The  building  is  a  modern  structure,  and  the  power  plant 
is  already  in  place.  The  machinery  is  being  equipped 
at  Hartford.  The  plant,  we  are  informed,  will  also 
include  a  department  for  manufacturing  a  full  line  of 
twist  drills,  an  elaborate  equipment  of  special  machinery 
having  been  designed  for  the  purpose.  The  location 
of  the  factory  is  near  that  of  the  John  Bertram  and 
Sons'  Company,  recently  purchased  l)y  the  Niles- 
V,. ..i-P,„„l  (■,.,n|.:tn\-. 
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THE   S.Y.    BRANWKN. 

The  first  steam  yacht  launched  from  the  Woolston  Works  of 
Messrs.  Jolm  I.  Thoriiycroft  and  Co.,  Ltd. 


Leeds  Association  of  Engineers. 

At  a  meeting  of  the  Leeds  Association  of  Engineers, 
held  on  October  25  th,  a  lecture  was  delivered  by  Mr. 
Percy  Rosling  on  "  The  Economics  of  Electric 
Driving." 

He  treated  the  subject  from  a  commercial  stand- 
point, and  named  the  following  points  as  necessary 
to  be  taken  into  account  in  determining  whether  to 
drive  direct  from  an  engine  or  electrically. 

The  size  of  the  plant  and  the  arrangement  of  the 
drive,  especially  with  a  view  to  the  reduction  of 
frictional  and  other  losses. 

The  relative  out-of-pocket  running  co.sts. 

The  advantages  of  a  sub-divided  drive. 

The  extra  output  through  the  greater  speed  of 
electrically-driven  plant,  with  facility  for  checking 
the  actual  time  of  tools  being  in  work. 

In  comparing  the  methods  of  obtaining  current 
for  the  electrical  drive,  points  in  favour  of  a  central 
station  supply  were :  Freedom  from  trouble  in 
providing  power  for  the  works  ;  the  use  of  a  larger 
amount  of  the  capital  on  money-earning  tools,  thus 
increasing  the  capacity  of  the  works  ;  the  ability  to 
run  the  whole  of  the  works  short  hours  in  slack  times  ; 
and  the  possibility  of  running  a  portion  of  the  works 
overtime  or  double  shift  economically. 

It  was  shown  that  in  actual  practice  a  gain  of  from 
4  to  10  per  cent,  had  been  effected  in  output  by  the 
use  of  induction  motors,  owing  to  their  regularity 
of  speed  and  the  elimination  of  slip  in  main  and  inter- 
mediate belts. 


With  regard  to  capital  charges,  Mr. 
Kosling  said  that  where  the  annual  costs 
of  production  other  than  wages  and 
material  were  in  the  neighbourhood  of 
30  per  cent,  of  the  capital  employed,  the 
money  spent  on  generating  plant  ought 
to  be  deljited  with  50  per  cent,  of  its 
cost,  per  annum,  to  bring  it  into  line 
with  the  rest  of  the  capital,  otherwise 
the  money  spent  on  generating  plant 
could  be  more  profitably  employed  on 
productive  machinery.  He  thinks  that 
in  no  case,  in  a  money-making  concern 
should  the  generating  plant  be  debited 
with  less  than  17!  to  20  per  cent,  per 
annum. 

A  Naval  Exhibition  Award. 

In  connection  with  the  Naval  Shipping 
and  Fisheries  E.xhibition,  Earl's  Court, 
the  Stirling  Boiler  Company,  Ltd.,  have 
been  awarded  a  diploma  and  gold  medal 
for  their  exhibit,  which  included  a  marine  Stirling 
boiler,  of  280  h.p.  Part  of  the  casing  was  removed  to 
show  the  arrangement  of  the  drums  and  tubesjn  the 
boiler.  A  special  feature  in  the  boiler  was  that  it 
was  lined  with  diatomite  brick.  The  brick  caused 
considerable  interest  in  that  it  has  a  great  J  advantage 
over  ordinary  firebrick,  being  a  much  more  eflficient 
non-conductor,  and  at  the  same  time  only  one-seventh 
of  the  weight.  The  various  tube  cleaners  used  for 
cleaning  the  tubes  of  these  boilers  were  also  on  e.x- 
hibition. One  of  the  tubes  was  split  from  end  to 
end,  and  a  turbine  cleaner  inserted,  thus  showing 
how  this  efficient  cleaner  is  worked. 

G.W.R.  Locomotive  Department 

Durmg  the  four  weeks  ended  October  14th,  six 
new  engines  were  turned  out,  viz.,  No.  190  (the  last  of 
the  ten  Atlaiilirs).  Nos.  2802,  3,  4,  and  5 — Consoli- 
dation type,  and  No.  2221,  a  heavy  side-tank  engine; 
four-wheels  coupled  ;  6  ft.  8i  in.  diameter  ;  outside 
cylinders,  18  in.  by  30  in.  Ten  of  the  latter  are  to  be 
constructed,  and  are  intended  for  heavy  express 
passenger  traffic. 

In  the  case  of  one  of  this  type  it  appears  that 
a  radical  departure  has  been  made  from  G.W. 
standard  practice,  the  engine  and  tender  having  been 
painted  black,  lined  out  with  red.  The  effect  cer- 
tainly is  striking,  and,  adds  "  ,\.J.L.W.,"  in 
the  G.W  R.  Magazine,  it  will  be  interesting  to 
observe  the  qualities  of  the  paint  under  severe  working 
conditions. 
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Miniature  Locomotives. 

We  illustrate  on  this  page  a  locomotive  of  the 
type  manufactured  by  the  Miniature  Railways 
of  Great  Britain,  Limited.  The  engine  has  been 
in  actual  sersuce  on  the  Blackpool  track,  and  is 
a  very  powerful  miniature  locomotive.  A  recent 
"  Atlantic  "  type  of  express  locomotive  was  chosen 
as  a  model,  and  all  the  best  features  of  that  design  have 
been  reproduced.  The  "  Little  Giant,"  as  the  miniature 
is  named,  is  exactly  one-quarter  full  size  of  a  real  loco- 
motive, and  measures  14  ft.  ijin.  over  the  buffers- 
The  cylinders  are  3jin.  bore,  and  have  a  stroke  of 
6  in.  The  driving  wheels  are  1 8  in.  diameter,  and  the 
firebox  is  of  ample  dimensions.  The  engine  weighs^ 
in  working  order,  2,4001b.,  and  the  tender  850  lb. 
The  latter  carries  35  gallons  of  water,  and  56  lb.  o' 
coal.  The  model  will  develop  8  h.p.  The  work  of 
construction  from  the  time  of  commencing  on  the  first 
castings  and  forgings  to  the  last  coat  of  paint,  occupied 
just  twenty-two  weeks. 

At  the  speed  test,  made  on  the  private  line  of  the 
Duke  of  Westminster  at  Eaton  Hall,  the  locomotive 
attained  an  average  rate  of  22^^  miles  per  hour,  for  over 
one  mile,  the  load  behind  the  tender  being  2}  tons. 
For  half  a  mile  the  average  was  26*  miles  per  hour. 
Mr.  Henry  Greenly  is  responsible  for  the  design. 

Parsons  Turbine  Company. 

The  report  of  the  Parsons'  Marine  Steam  Turbine 
Company     contains     some     interesting       information 


and  throws  a  sidelight  on  the  growing  use  of  the 
turbine  for  marine  propulsion.  The  company  have 
at  present  eight  sets  under  construction  at  their  works, 
and  twenty-eight  sets  are  being  manufactured  by 
other  engineering  companies  at  the  present  time  under 
licence.  The  company  has  purchased  the  land  on 
which  the  works  are  situated  at  Wallsend,  and  arrange- 
ments are  being  made  for  the  acquisition  of  plant 
to  cope  with  the  manufacture  of  larger  sizes  of  turbines 
than  the  company  has  hitherto  been  able  to  deal 
with,  this  addition  having  become  necessary  in  con- 
sequence of  the  application  of  the  turbine  system 
to  the  largest  mercantile  vessels  and  warships. 

The  Simplon  TunneL 

It  had  been  expected  that  the  Simplon  tunnel 
would  be  opened  on  January  ist,  but  the  Temps 
announces  on  official  authority  that  the  line  will 
not  be  ready  before  May  1st.  Hopes  are  entertained 
that  this  delay  will  enable  electric  traction  to  be 
employed  from  the  tirst.a  plan  which  temporarily  had 
been  abandoned,  but  which  the  Italian  Government 
is  understood  to  be  desirous  of  .seeing  realised. 

Returns  just  issued  show  that  on  railways  in  the 
United  Kingdom  in  the  course  of  public  traffic  241 
persons  were  killed  and  1,323  were  injured,  during 
the  three  months  ended  June  30th,  1905,  as  compared 
witli  totals  of  230  and  1,425  respectively  for  the 
corresponding  period  in  1904. 
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Electric  Power  for  London. 

The  Highways  Committee  ol  the  Loiulon  County 
Council  have  issued  a  report  directing  attention  to  the 
important  issues  raised  in  connection  with  the  Electric 
Power  Bills  which  were^brought  before  Parliament 
last  session.  It  will  be  remembered  that  the  most 
important  of  these  schemes,  that  of  the  .\dminis- 
trative  County  of  London  and  District  Electric 
Power  Company,  contemplated  the  supply  of  energy 
over  an  area  of  upwards  of  ;cjo  square  miles.  The 
right  of  purchase  by  the  borough  councils,  which  is  a 
cardinal  feature  of  the  Electric  Lighting  .\cts  of  1882 
and  1888,  still  e.\ists,  but  its  value  and  practicability 
have  become  seriously  jeopardised  by  the  character 
which  companies'  undertakings  have  assumed.  Ina;- 
much  as  a  single  company's  undertaking  often  extends 
through  several  boroughs,  whilst  there  is  only  one 
generating  station,  many  local  authorities  will,  if 
present  circumstances  continue,  only  be  able  to  buy 
mains  and  no  station,  while  others  will  only  be  able 
to  buy  mains  and  a  station  far  too  large  for  the  needs 
of  a  single  borough.     In  some  cases,   moreover,   the 


stations  are  outside  areas  of  supply,  and,  it  is  con- 
tended, not  purcha.sable  at  all.  The  scheme  of  the 
.Vdministrative  Company,  however,  raises  these  issues 
in  a  far  more  acute  form,  and  a  conference  on  the 
whole  subject  has  been  called,  and  is  to  beheld  this 
month. 

Policy  of  the  L.C  C. 

There  is  a  natural  objection  on  the  part  of  the 
Council  to  see  a  huge  private  monopoly  set  up  in  the 
area  under  its  control,  and  there  is  a  feeling  that  the 
work  can  be  done  by  the  properly  constituted  authori- 
ties. The  committee  have  not  at  present  gone  fully 
into  the  details  of  a  definite  scheme  for  the  supply 
of  electrical  energy  ;  but.  from  reports  which  they  have 
had  before  them,  and  having  regard  to  the  favourable 
position  in  which  the  Council  stands  in  many  respects' 
they  are  of  opinion  that  it  will  be  quite  practicable 
to  put  forward  a  satisfactory  scheme.  The  import- 
ance of  providing  cheap  electrical  energy  for  general 
use  in  London  is  not  being  overlooked,  nor  the  de- 
sirability of  securing  continuity  of  the  policy  of  pubhc 
control,  which  was  intended  to  be  ensured  by  the 
purchase  clauses  of  the  I'.lectric  Liahting  .Acts  of 
1S82    and    i.S8~!. 

Shipbuilding:  in  Scotland. 

The  summary  figures  of  Scottish  shipbuiltling  for 
( ictober  bear  testimony  to  the  revival  of  the  industry. 
In  the  matter  of  output  the  month  has  produced  42 
vessels  of  64,21 1  tons.  This  makes  a  ten  months'  total 
<  il  287  vessels  of  457.493  tons,  which  is  1 1 ,224  tons  higher 
than  that  of  1902 — which  held  the  former  record — 
at  the  corresponding  period.  In  the  matter  of  contracts, 
too,  the  end  of  the  month  shows  figures  which  are  even 
more    noteworthy.     Altogether    there    were     reported 

•  irders  for  47  ve.ssels  of  over  ioo,(XK)  tons  gross.      This 
makes    the    total    for    Scotland    since    the    beginning 

•  )f   the  year   513.500  tons — that   is.   much  more    than 
llie  average  work  of  a  whole  year. 

The  Month  s  Launches. 

The  October  launches  ol  .hstiilnition|over  theditlereiit 
ilistricts  of  Scotland,  and  also  the  tigures  for  previous 
months  this  year,  are  shown  in  the  following   table  :  — 


DUGALLI   CLEKK,    M.INST.C.E.,    F.C.S. 

Who  delivers  his  presidential  address  before  the  Junior 
Institution  of  Engineers  to-night. 
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TECHNICAL     SOCIETY     NOTES. 


The  Institution  of  Civil  Engineers  will  commence 
its  eighty-seventh  session  on  November  7th,  when  the 
president.  Sir  Alexander  R.  Binnie,  will  deliver  his 
inaugural  address.  Among  the  subjects  which  will 
be  brought  forward  in  papers  during  the  session  for 
instruction  and  discussion  will  be  "  Waterways  in 
Great  Britain,"  "  The  Widnes  and  Runcorn  Trans- 
porter Bridge,"  "  The  Steam  Turbine,"  "  Heat 
Economy  in  Factories,"  "  The  Railway  Gauges  of 
India."  "  The  Outer  Barrier,  Hodbarrow  Mines," 
and   "The  Heysham  Harbour  Works." 

The  paper  on  "Cornish  Tin  Mining  Methods."  read 
bv  Mr.  Dietzsch.  before  the  Institution  of  Mining  and 
Metallurgy,  with  its  direct  challenge  to  Cornish  mining 
men,  has  had  the  effect  of  a  bombshell  in  the  camp. 
Mr.  Dietzsch  has  hit  hard,  and  those  whom  he  decries  as 
the  apostles  of  an  alleged  effete  school  are  not  likely  to 
sit  still  under  his  somewhat  caustic  criticism.  On  the 
whole  It  would  seem  that  Mr.  Dietzsch's  visit 
to  Burma  has  been  exceedingly  well-timed.  An 
authoritative  reply  to  his  indictment  is  likely  to  be 
forthcoming  in  the  near  future,  and  the  controversy 
which  has  been  evoked  cannot  fail  to  be  productive 
of  good.  Facts  will  doubtless  be  forthcoming  as 
regards  the  much  dicussed  questions  of  classification 
and  dressing  losses  which  should  be  calculated  to  throw 
much  light  upon  the  respective  merits  of  different 
methods,  and  generally  tend  to  solve  much  that  is 
at  present  more  or  less  in  the  air.  The  Institution 
under  whose  auspices  the  paper  was  read  may  be 
congratulated  on  having  opened  up  to  discussion  a 
subject  of  national  importance. 

Professor  Goodman  presided  over  the  opening  meeting 
of  the  Leeds  University  Engineering  Society  when  a 
paper,  "  Induced  Draughts  for  Steam  Boilers,"  was 
read  by  Mr.  W.  H.  Casmey.  The  author  contended 
that  in  induced  draught  Ues  to  a  large  extent  the 
remedy  for  the  loss  and  annoyance  caused  by  the  smoke 
nuisance.  He  proceeded  to  show  theoretically  that 
this  method  is  an  improvement  on  natural  draught  or 
forced  draught  by  means  o£  steam  jets.  He  claimed 
the  advantages  of  smaller  coal  consumption,  increased 
boiler  capacity,  and  positively  decreased  cost,  giving 
figures  and  diagrams  obtained  from  actual  experience 
in  support  of  his  statements. 

On  Wednesday  evening  was  held  the  opening  meeting 
of  the  Liverpool  Engineering  Society,  when  Mr.  J. 
Reney  Smith,  M.I.Mech.E..  M.I.N.A.,  delivered  his 
presidential  address.     The  programme  for  the  session 


includes  papers  on  "  Processes  for  Rendering  Iron 
and  Steel  Non-corrosive."  "The  Savage  of  Ships." 
"  The  Use  of  Electric  Power  in  Collieries,"  "  Some 
Economic  .\spects  of  Electric  Power  Supply," 
'  Transatlantic  Lines  and  Steamships,"  "  The  Progress 
made  in  the  application  of  the  Parsons'  Turbine  to 
Marine  Propulsion,"  "  Motor  Vehicles  in  1905, 
for  Pleasure  and  Commercial  Purposes,"  "  Electrical 
Testing,"  and  "  Sewerage  and  Sewage  Disposal." 

The  inaugural  address  of  the  president  of  the  Man- 
chester .\ssociation  of  Engineers  was  delivered  on 
Saturday  last.  Mr.  R.  Matthews  gave  an  interesting 
retrospect  of  the  changes  and  improvements  in  the 
branches  of  engineering  in  which  the  members  of  the 
kssociation  were  interested.  He  pointed  out  that  in 
steam  boilers  the  "  Lancashire  "  still  held  its  own  for 
simplicity  and  economy,  and  that  steam  engines 
generally  had  little  altered  during  the  past  fifty  years, 
the  greatest  improvements  having  been  in  economy, 
principally  due  to  compounding.  The  marine  engine' 
was  threatened  with  displacement  by  the  turbine ; 
gas  and  oil  engines  promised  to  become  one  of  the  newr 
sources  of  power.  But  perhaps  more  mechanical 
improvements  had  been  made  in  military  engineering 
than  in  any  other  sphere,  while  spinning  and  weaving 
machinery  appeared  to  have  reached  the  limit  o,f 
maximum  speed  with  minimum  of  cost.  Mr.  Matthews 
also  discussed  the  fiscal  question  in  its  relation  to 
engineering,  and  incidentally  accused  the  press  of 
decrying  British  work,  and  bestowing  undue  praise  on 
.\merican  productions.  This  is  rather  a  sweeping 
statement,  and  can  only  apply  to  the  lay  press ; 
certainly  not  to  the  technical  journals,  and  least  of  all 
to  Page's  Weekly. 

A  paper  on  "  Roller  Bearings  "  was  read  by  Mr. 
T.  W.  How,  F.R.G.S.,  before  the  Tramways  and 
Light  Railways  .\ssociation,  on  Wednesday  last, 
at  thf  Society  of  Arts.  Mr.  A.  L.  C.  Fell.  M.I.E.E., 
the  chief  officer  of  the  London  County  Council  tram- 
ways, is  to  give  the  long-deferred  paper  on  "Brakes" 
before  a  meeting  of  the  .Association  to  be  liehi  at  the 
Institution  of  Civil  Engineers  on  January  loth  next. 
Reference  was  made  in  our  issue  of  September  22nd 
to  the  exhaustive  brake  trials  being  carried  out  by 
Mr.  Fell,  and  the  results  to  be  presented  in  this  jiaper 
are  sure  to  excite  widespread  interest.  The  programme 
of  the  .\ssociation  includes  lectures  on  "  The  Upkeep 
of  Tramway  Electric  Motors."  by  Mr.  S.  Sudworth, 
and  on  "  I'he  Thermit  System  of  Electric  Welding."  bjr 
Dr.  Ooldschmidt. 
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A    CONTINUOUS    DOUBLE    DIAGRAn 
INDICATOR. 


WE  have  pleasure  in  calling  attention  to  an 
ingenious  form  of  indicator  which  is  being 
introduced  by  Dobbie,  Mclnnes,  Ltd..  of  Glasgow. 
It  IS  known  as  the  Cipollina  Continuous  Double 
Diagram  Indicator,  and  seems  likely  to  play  an  im- 
portant part  in  connection  with  locomotives,  torpedo 
boats,  and  all  engines  where  it  is  difficult  to  indicate 
in  the  ordinary  way  ;   also  for  recording  steam  trials. 

The  apparatus,  as  will  be  seen  by  the  accompanying 
illustration,  consists  of  two  indicator  cylinders,  with 
pistons  and  parallel  motions  of  the  "  M'Innes- Dobbie  " 
patent  type,  the  pressure  springs  being  e.xterior  to  the 
steam  cylinder  and  rendering  the  indicator  particularly 
accurate  at  high  pressures.  The  cylinder  caps,  coupling 
nuts,  and  other  parts  are  sheathed  with  a  special 
vulcanite  preparation  to  prevent  burning  of  the 
fingers.  Pressure  springs  are  fitted  e.xactly  as  in  an 
ordinary  indicator. 

Both  pencil  arms  point  towards 
the  same  paper  cylinder,  this 
latter  containing  a  roll  of 
metallic  paper.  One  of  the 
indicator  cylinders  is  attached 
to  the  top  of  the  engine  cylinder 
and  the  other  to  the  bottom. 
The  cocks  can  either  be  placed 
between  the  indicator  and  the 
piping,  or  at  the  end  of  the  piping 
against  the  engine  cylinder. 

The  cord  lead  D,  adjustable  to 
any  angle,  is  next  attached  to  a 
suitable  part  of  the  engine. 
Assuming  now  the  engine  to  be 
in  motion,  when  the  cocks  are 
opened,  and  the  drum  cord  con- 
nected to  the  engine,  the  pencil 
arms  rise  and  fall  and  the  drum 
reciprocates  at  each  stroke.  But 
this  indicator  is  not  intended  to 
take  diagrams  at  every  revolu- 
tion. At  every  stroke  of  the 
dnim,  by  means  of  internal 
mechanism,  the  spindle  E  is  lifted 

upwards,     imparting     motion     to  '"•'* 

the   oam    F,    which     propels    the 
at  chet      wheel      G      one      tooth  COXTIXIDI^ 


forward  for  every  revolution,  .\ttached  to  the  wheel 
G  there  is  a  cam  wheel  H  having  a  plain  surface 
with  projecting  points  on  it.  Both  wheels  tur.i 
round  together,  the  pawl  I  resting  on  H,  and  when  a 
projection  comes  under  it,  the  pawl  I  is  of  course 
raised.  This  pawl  in  turn,  by  means  of  connecting 
bracket  K,  carries  the  two  pencil  points  L  against 
the  metallic  paper.  .\s  the  paper  drum  is  recipro- 
cating, and  the  pencil  arms  rise  and  fall  at  each 
stroke  at  this  moment  of  contact,  one  pencil  gives 
a  diagram  from  the  top  end  of  the  cylinder  and 
the  other  a  diagram  from  the  bottom  end,  both  being 
taken  simultaneously  and  on  the  same  length  of 
paper.  Until  this  moment  of  contact  the  metallic 
paper  has  been  reciprocating  with  the  drum,  but 
immediately  the  diagrams  are  taken  the  pencil 
points  are  released  and  the  same  mechanism  now 
causes  the  length  i>t   iia|>t--r    occupied  by   the  diagrams 
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just  taken  to  l)e  drawn  forward  into  the  drum  roimd 
the  spindle,  leaving  a  fresh  portion  of  the  same 
paper,  drawn  from  the  other  spindle,  ready  for  the 
next  set  of  diagrams.  This  goes  on  automatically 
until   the   paper  is  exhausted. 

The  cam  H  determines  the  diagram  intervals.  That 
shown  in  tlie  illustration  has  two  projections  causing 
diagrams  to  be  taken  at  every  50  revolutions,  but 
-each  indicator  is  supplied  in  addition  with  interval 
wheels  to  give  diagrams  at  every  25  and  100  revolutions. 
On  the  indicator  shown,  with  the  .engine  running  at 
100  revolutions,  double  diagrams  would  be  taken 
automatically  at  every  half-minute.  These  diagrams 
being  complete  in  themselves  can  be  accurately  com- 
puted and  compared. 

The  indicator  can  be  used  with  or  without  the  special 
revolution  and  time  indicator  shown.  The  roll  of 
paper  on  which  the  power  diagrams  are  traced  can 
be  arranged  in  conjunction  with  the  strip  showing 
revolutions  and  time,  thus  giving  a  clear  indication, 
and  showing  in  a  manner  that  cannot  be  contested  two 
•essential  elements  required  for  an  accurate  engine  trial. 
Those  elements  are  the  moment  at  which  the  diagrams 
were  taken  in  connection  with  the  number  of  revo- 
lutions, and  the  number  of  revolutions  that  t  he  engine 
was  making  at  the  moment  when  the  observation  was 
taken. 

The  chief  advantages  claimed  for  the  indicator 
are  stated  as  follows  :  The  true  power  of  the  engine, 
because  all  the  elements  necessary  to  the  calculation 
are  registered  simultaneously  ;  continuous  successive 
variations  in  power  and  of  the  moments  at  which 
they  occur  as  the  diagrams  are  repeated  automatically 
at  specified  intervals ;  the  instrument  being  automatic 
in  action  the  diagrams  are  beyond  the  influence  of 
the  parties  interested  and  cannot  be  tampered  with  : 
the  indicator  may  be  applied  to  any  engine  and  in 
any  position  without  the  need  for  cumbrous  attach- 
ments ;  it  works  with  little  or  no  attention,  the  feed 
of  the  paper  rolls,  for  pressure,  revolution  and  time 
diagrams,  being  automatic,  as  also  the  moment  of 
contact  of  the  pencil  points,  .so  long  as  the  cord  lea<l 
is  attached  and  the  engine  in  motion. 

OBITUARY     NOTICE. 

Mr.  George  Kohert  Stephenson,  a  nephew  of  George 
Stephenson,  died  al  Cheltenham  last  week  at  the  advanced 
age  of  H7.  He  was  for  many  years  at  the  head  of  the  en- 
gineering works  eslahlished  by  the  Stephenson  family  at 
Newcastle.  He  had  been  connected  with  railway  en-' 
gincefing  Irom  his  earliest  days,  having  joined  the  en- 
gineering staff  of  the  Manchester  and  J.eeds  Railway  as 
[long  ago  as  the  year    837.     At  .1  later  date  he  superin- 


tended construction  work  on  the  South  Eastern  Railway, 
and  was  afterwards  engineer-in-chief  to  many  home  rail- 
way undertakings.  He  was  also  associated  with  the  Danish 
Government  Railways.  Subsequently  he  went  out  to  New 
Zealand  as  consulting  engineer  to  the  province  of  Canter- 
'lury,  and  constructed  some  of  the  lirst  railways  built  in 
that  Colony.  He  was  the  President  of  the  Institution  of 
Civil  Engineers  in  the  years  1S76  and  1877,  and  at  the 
time  of  his  death  was  the  senior  past-president  of  that 
body. 

Mr.  Joseph  Gamble  was  probably  the  oldest 
of  the  Sheffield  steelmakers.  He  was  a  native  of 
the  city,  and  served  his  apprenticeship  in  one  of  its 
shops.  Since  1871  his  firm  have  been  associated  with 
the  W'adsley  Bridge  Steel  Works,  which,  from  small 
beginnings,  has  become  one  of  the  principal  steel 
concerns  in  Sheffield.  He  was  also  a  director  of  John 
Round  and  Son.  Ltd.,  Davey  Bros..  Ltd..  and  Ibbotson 
Bros,  and  Co.,   Ltd. 

The  death  is  announced  of  Mr,  William  Henry 
Lewis,  of  Cardiff.  Mr.  Lewis  was  one  of  the  principal 
coal  owners  of  South  Wales,  and  was  managing  partner 
in  the  firm  of  Messrs.  George  Insole  and  Son.  He 
was  an  e.v-president  of  the  Cardiff  Chamber  of  Com- 
merce, chairman  of  the  South  Wales  and  Monmouth- 
shire Coal  Freighters'  Association,  a  member  of  the 
Coalowners'  Association,  a  director  of  the  Employers' 
Mutual  Indemnity  Society,  and  on  the  executive 
committee  of  the  Mining  Association  of  Great  Britain. 


fhvlo,  EilwU  iy  Fry. 


THK   LATE    GEHKliE    KObliUT 
STliPHENSON. 
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ALTERNATE  CURRENT  INDUCTION  HOTORS. 

Bv  '1~.    Hakimnc,  Chi  utun. 


IPROPOSL  to  LuiuiJdif  llic  performance  and 
characteristics  of  motors  of  the  induction  type 
when  provided  with  short  circuit  and  witli  wound 
rotors  respectively ;  to  compare  the  performances 
of  such  motors  on  single-phase  and  polyphase  circuits 
respectively;  and  to  indicate,  by  comparisons,  the 
extent  to  which  the  working  of  such  motors  is  affected 
by  the  frequency  of  alternations. 

For  the  purpose  of  illustrating  the  above  com- 
parisons, the  performance  of  a  particular  size  of  machine 
with  short  circuit  and  with  wound  rotor,  for  single- 
phase  and  for  polyphase  working,  and  on  circuits 
of  various  periodicities,  will  be  taken,  the  particulars 
given  being  the  results  obtained  from  actual  tests 
onanuraberof  machines  of  the  same  size.  The  windings 
were,  in  each  case,  appropriate,  of  course,  to  the 
circuit  upon  which  the  motor  was  to  operate.  It  is 
not  suggested  that  the  comparative  results  here  shown 
necassarily  apply  in  all  cases,  but  they  may  at  least  be 
taken   as  fairly  representative. 

In  the  case  of  two-phase  or  three-phase  motors  a 
considerable  starting  torque  may  be  obtained  with  short- 
circuit  rotors  having  conductors  of  comparatively  high 
resistance.  But  such  resistance  seriously  affects 
the  erticiency,  as  well  as  the  slip,  of  the  motor  when 
running  on  load,  and  motors  so  constructed  are  usually 
employed  therefore  only  for  intermittent  work,  such  as, 
for  example,  operating  cranes.  When  an  induction 
motor  is  required  to  combine  relatively  high  starting 
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KVI  S  FROM  SHORT  CMRCt'IT  AND  WOUND 
ROTORS. 


torque  and  high  elficiency  on  load,  it  .should  have  a 
wound  rotor  and  variable  starting  resistance.  If, 
however,  so  high  a  starting  torque  is  not  required, 
the  short-circuit  rotor  with  low  resistance  conductor 
is  preferred  on  account  of  mechanical  superiority, 
greater  electrical   efficienc\-   and   overload   capacity. 

EFFICIENCY     AND     POWER     FACTOR. 

The  curves  shown  in  tig.  1  are  from  tests  taken  upon 
two  motors,  one  having  a  short-circuit  rotor  and. the 
other  a  wound  rotor,  but  which  were  in  other  respects 
identical  machines.  It  will  be  noticed  that  both  the 
efticiencv  and  power  factor  are  higher  in  the  case  of  the 
machine  with  the  short-circuit  rotor.  Both  machines 
were  constructed  to  give  5  lirake  horse-power  at  about 
1,420  revolutions  on  single-phase.  200  volt.  50-cycle 
circuit.  The  starting  torque  obtained  with  the  short- 
circuit  rotor  machine  was  45  full-load  torque  with  1-25 
times  full-load  current  while  the  wound  rotor  machine 
gave  75  full-load  torque  with  full-load  current.  The 
slip  is  somewhat  greater  with  the  wound  rotor,  which 
would,  moreover,  pull  out  of  step  rather  sooner  than 
the  short-circuit  rotor.  The  difference  between  the 
results  obtained  with  the  short-circuit  and  wound 
rotors  on  polyphase  working  is  practically  the  same  as 
that  on  single-phase,  though  with  the  polyphase  system 
the  results  themselves  are  much  better,  as  will  be  shown 
later. 

Speed  regulation  has  been  so  far,  perhaps,  the  least 
satisfactory   feature  of  the  induction   motor. 

For  the  purpose  of  speed  regulation,  the  wound- 
rotor  motor  is  the  more  satisfactory,  though  for  some 
purposes,  such  as  operating  cranes,  the  short-circuit 
rotor  with  conductors  of  relatively  high  resistance, 
combined  with  graduated  transformers,  for  varying 
the  voltage  on  the  stator  windings,  is  sometimes 
jiri-ferrcd  for  polyphase  motoiN. 

SINGLE-PHASE     AND     POLYPHASE     WORKING. 

To  compare,  now.  the  pertorniance  ol  the  motor 
on  single-phase  and  on  polyphase  working,  it  must 
be  remembered  that  the  field  produced  in  the  singlfe- 
])hasc  motor  is  not  a  uniformly  rotating  field  as  it  is 
in  the  case  of  a  polyphase  motor.  When  the  rotor 
is  at  rest,  a  simple  alternating-current  in  the  stator 
winding  would  produce  only  an  oscillating  field  which 
would  not  cause  the  rotor  to  move  at  all.     To  start  up 
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the  motor,  therefore,  a  second  winding  is  placed  at 
90  deg.  to  the  main  winding,  and  by  causing  the 
current  to  lag  in  one  winding  and  giving  a  lead  to  the 
current  in  the  other  winding,  a  phase  difterence  is 
produced  which  creates  a  rotating  iield.  But  whereas 
the  currents  in  a  regular  two-phase  stator  differ  in  phase 
by  90  deg.,  those  in  the  single-phase  motor  cannot  be 
made  in  the  above  manner  to  differ  by  anything  like 
so  much,  and  the  resulting  field  is,  in  consequence, 
very  irregular.  As  the  rotor  gains  speed,  the  field  due 
to  the  combined  action  of  the  stator  and  rotor  currents 
becomes  more  uniformly  rotating,  but  never  attains 
to  the  uniformity  of  the  field  produced  by  polyphase 
currents.  For  the  above  reason,  motors  of  this  type 
have  not  nearly  so  good  a  starting  torque  on  single- 
phase  as  on  polyphase  circuits.  And,  for  the  same 
reason,  the  maximum  running  torijue  and  brake  horse- 
po.ver  of  the  motor  is  less  when  working  single-phase  than 
polyphase,  and  the  single-phase  motor  will,  moreover, 
pull  out  of  step  and  stop  with  less  overload  than  the 
polyphase  motor  will  carry. 

TABLE    I. 


Single-phase 

Polyphase 

Short-circuit 
rotor 

1 
Starting 
Current 

1 

'•-5 

Starting 
Torque 

■45 

Starting  |  Starting 
Current    Torque 

Wound  rotor. 

i  ' 

■75 

I                I 

Note. — The  figures  refer  to  the  normal  full  load 
values. 

SUPERIORITY      OF     POLYPHASE     MOTOR. 

Table  i  shows  the  performance  of  the  motor  with 
regard  to  starting  torque  and  current  on  single  and 
two-phase  circuits  of  50  cycles  200  volts,  and  with 
short  circuit  and  wound  rotors  respectively.  The 
superiority  of  the  polyphase  motor  in  this  respect  is 
clearly  shown. 

The  curves  in  fig.  2  show  also  that  the  efficiency 
and  power  factor  are  higher  in  the  case  of  the  poly- 
phase motor  ind  that  the  slip  is  greater  in  the  single- 
pliase  motor. 

The  lower  efficiency  of  the  single-phase  motor  is 
accounted  for  by  the  greater  iron  losses  due  to  the 
irregular  llu.\,  and  to  the  torque  being  lower  on  account 
of  the  irregularity  of  the  field.  And  the  power  factor 
is  also  lower  because  the  greater  slip  of  the  rotor  retards 
the  rotoi  field  which  consequently  becomes  more  out 
of  phase  witli  and  thus  opposes  the  stator  field.     The 


leakage  co-officient  and  self-induction  of  the  stator 
winding  are  thus  increased,  and  the  power  factor  is 
therefore  reduced. 

STARTING     METHODS      AND     PHASE     DIFFERENCE. 

A  great  deal  of  attention  has  been  paid  to  the 
methods  of  starting  the  single-phase  motor,  the  principal 
object  being  generally  to  obtain  as  great  a  phase 
difference  as  possible  betw-een  the  currents  in  the  main 
and  starting  coils. 

There  are  several  means  by  which  the  starting 
torque  of  the  single-phase  motor  may  be  somewhat 
improved,  but  which  involve  lower  efficiency  on  load. 
And,  as  in  most  other  problems  in  engineering,  the 
question  as  to  how  far  the  running  efficiency  shall 
be  sacrificed  to  improved  starting  performance  is  a 
matter  of  compromise. 

The  results  actually  obtained  depend,  of  course, 
upon  the  details  of  design,  particularly  with  regard 
to  the  flux-densities,  shape. of  the  stator  and  rotor 
teeth  and  length  of  au-  gap,  as  well  as  upon  the 
materials  employed,  particularly  the  quality  of  the 
iron  in  the  stator. 

While  the  single-phase  motor  cannot  upon  equal 
terms  compete  with  the  polyphase  motor,  it  is,  never- 
theless, in  its  better  forms,  an  excellent  machine. 

The  question  of  frequency  is  a  very  important 
matter  with  regard  to  induction  motors.  In  the  first 
place,  the  torque  exerted  by  the  motor  is  inversely 
proportional  to  the  frequency  of  the  supply  current, 
and  a  given  size  of  motor  will  therefore  be  capable 
of  giving  twice  the  horse  power  on,  say,  50  cycles  that  it 
can  give  at  the  same  speed  on  100  cycles.  In  order, 
therefore,  that  the  motor  may  give  the  same  maximum 
horse-power  on  100  cycles  as  on  50  cycles,  the  speed 
must  be  doubled.  The  loss  due  to  hysteresis  is  directly 
proportional  to  the  frequency.  If,  therefore,  the  fre- 
quency    is     greatly     increased,     the     induction — and 
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thercfort  the  torque — must  be  much  reduced  to  prevent 
lieating  of  the  iron,  and  noise.  But  the  magnetisation 
curve  not  being  straight,  the  watts  spent  in  magne- 
tising are  not  diminished  in  the  same  ratio  as  the 
induction  is  reduced.  Thus  the  iron  loss  is  greater 
at  the  higher  frequency,  and  other  things  being  equal 
the  efficiency  of  the  motor  is,  therefore,  lower. 

And  the  leakage  co-efficient  being  greater  at  the 
higher  frequency,  the  power  factor  is.  therefore, 
lower.  This  again,  by  increasing  the  currents,  in- 
creases the  C"R  losses  w^hich  therefore  further  reduces 
the  efficiency. 

HYSTERESIS  LOSS  ON  HIGH  FREQUENCIES. 
The  hystcresi.'^  lo.-ss  and  leakage  co-efficient  increase 
much  more  rapidly  on  the  higher  range  of  frequencies 
than  on  the  lower.  For  example,  the  difference  is 
much  greater  between  50  cycles  and  100  cycles  than 
between  25  and  50  cyles. 

The  cur\'es  in  tig.  3  show  the  difference  in  the  effi- 
ciency, power  factor,  and  slip  of  the  same  size  of  motor 
as  before  referred  to  when  giving  5  brake  horse-power 
on  50  cycles  at  about  1.430  revolutions  per  minute, 
and  the  same  horse-power  on  100  cj'cles  at  1,880 
revolutions  per  minute.  It  will  be  here  observed  that 
the  sp6ed  on  100  cycles  is  not,  for  the  same  horse-power, 
double  that  on  30  cycles  as  would  have  been  expected 
from  the  statement  above.  But  it  may  be  explainetl 
that  this  was  due  merely  to  the  exigencies  of  manu- 
facture, the  same  standard  stampings  having  been 
utilised  in  each  case  and  the  windings  varied  to  obtain 
the  required  output  with  the  best  results.  While 
this  arrangement  occasionally  necessitates  the  use 
of  a  machine  somewhat  larger  than  actually  required, 
economies  in  manufacture  are  effected  which  rejiay 
the  extra  cost  of  material  involved. 

High  frequency  is  not  only  prejudicial  to  efficiency, 
power  factor,  and    tonjue,    but    is    particularly  detri- 


mental to  good  starting  performance.  This  will  be 
seen  from  Table  2.  which  gives  the  starting  torque 
and  current  of  the  5-h.p.  motor  on  50  cycles  and  100 
cycles  respectively. 

It  may  be  remarked  that  on  circuits  of  100  cycles, 
about  twice  the  full-load  current  is  usually  taken, 
for  starting  short-circuited  rotor  motors,  whereas 
on  50  cycles  the  starting  current  does  not  usually 
much  exceed  the  normal  full-load  current. ; 

T.VBLE  z. 
Starting  Torque   and  Current   on    50  cjcles  and    100 
cycles  of  5-h.p.  motor  (short-circuit  rotor)  200volts. 
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High  periodicity  to  the  motor  user  implies  higher 
cost  of  motors,  and  higher  cost  of  working,  and  to  the 
electricity  supply  undertaking  it  means  lower  day- 
load  (because  of  the  less  inducements  to  power  users 
to  adopt  the  supply),  and  greater  proportional  loss 
on  mains,  etc.,  on  account  of  lower  power  factor 
of  motors. 

Most  of  the  systems  ha\ing  frequencies  abo\e  50 
or  60  cvcles  were  established  before  induction  motors 
were  practically  thought  of.  Some  of  these  are, 
happily,  being  gradualh-  changed  over  to  50  or  60 
cycles,  and  it  would  be  well  if  a  frequency  of  50  cycles 
were  adopted  whene\er  possible.  Standardisation 
in  such  matters  greatly  promotes  economy  and  excel- 
lence in  manufacture  iiml  promptitude  of  delivery. 
THE     REPULSION     MOTOR. 

The  efficiency  and  jiower  factor  of  the  repulsion 
motor  are  not  quite  so  high  as  those  o£  the  induction 
motor,  the  current  taken  for  the  same  horse-power, 
and  on  the  same  voltast-  and  periodicity,  being  about 
fo  per  cent,  higher.  .\nd  the  horse-power  of  the 
motor  is  roughly  70  per  cent,  of  that  which  it  would 
be  as  a  single-phase  induction  machine. 

Tile  tendency  to  spark  as  the  short-circuited  coils 
leave  the  brushes  has  been  a  serious  difficulty  with 
the  repulsion  motor.  However,  if  the  reactance 
voltage  is  kept  sufficiently  low,  and  the  machine 
provided  with  slip-rings— so  that  the  circuits  are 
not  reall\-  broken— tlie  dilficulty  of  sparking  may  be 
quite  overcome.  Tlie  prevention  of  sparking  may, 
indeed,   become   more   dillicult   in   machines   of    large 

size,  but  with  regard  to  that  the  writer  has  not  sulticient 

data  to  give  particulars. 


CURVES    SHOWING    fcKFKCT     OF    VARYING 
CYCLES   ANU    HHVOLL'TIOXS. 


[AbsUacl  of  paper  read  btforc  the  Insllluilon  of  Electrical  Engineeis 
I  l.ccds  Local&cclioni  J 
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THE    EDUCATION    OF    MINING   ENGINEERS. 

Bv  J.  B.  FoKTER,  Professor  of  Engineering  at  McGill  Iniversity. 


EXGLN'EERS,  or  specifically,  mining  engineers,  liave 
played  a  great  part  in  the  development  of  the 
world's  resources  ;  but  the  work  is  only  begun.  If  the 
signs  of  the  times  are  true,  we  may  safely  say  that 
the  engineering  age  has  just  fairly  begun,  and  that  the 
developments  of  the  future,  especially  in  the  beneficent 
use  of  natural  resources,  will  inconceivably  surpass 
anything  we  now  know. 

In  view  of  this,  it  is  our  plain  duty  to  see  that  the 
young  men  who  are  to  be  the  engineers  of  the  next 
generation  shall  be  as  fit  as  possible  for  their  great 
task.  In  technical  education  mining  and  metallurgy 
have  always  been  considered  something  apart,  and 
often  were  the  first  subjects  to  receive  special  con- 
sideration. In  other  cases,  schools  originally  instituted 
as  schools  of  mines  crystallised  out  successively  depart- 
ments of  civil,  mechanical,  electrical  engineering,  etc. 

DANCERS    OF    SPECIALISATION. 

This  process  ot  differentiation  has  gone  further  in  the 
United  States  than  elsewhere,  and  no  less  than  twelve 
separate  engineering  courses  are  offered,  with  more 
promised  for  the  immediate  future.  Even  in  Canada, 
where  we  are  accused  of  being  consers'ative.  my  own 
university  offers  its  bewildered  matriculants  six  or 
seven  formal  engineering  courses,  and  some  of  these 
are  again  branched  in  the  final  year.  These  special 
courses  are  no  doubt  necessary,  and  their  number 
will  probably  increase ;  but  great  harm  will  be  done 
to  engineering  in  a  broad  sense  if  this  tendency  to 
specialised  teaching  cannot  be  kept  within  strict 
bounds. 

The  same  fundamental  sciences  underlie  all  branches  ; 
the  same  training  in  physics,  mathematics,  and 
mechanics  is  essential  to  a  true  understanding  of  each 
profession,  and  the  man  who  learns  these  and  other 
fundamental  subjects  thoroughly,  even  at  the  expense 
of  technical  training,  is  far  more  likely  to  succeed 
ultimately  in  any  special  work  than  the  man  who  has 
received  elaborate  training  in  one  line,  but  whose 
first  principles  are  "  weak." 

An  engineering  student,  whatever  his  branch,  should 
undoubtedly  do  some  shop  work  on  the  ordinary 
materials  of  construction  at  a  very  early  period  in  his 
course.  He  will  not  be  able  to  spare  time  enough 
to  become  a  skilled  workman,  or  even  a  half-skilled 
apprentice,  and  he  must  be  made  to  fully  understand 
this  ;  but  he  can  and  should  work  long  enough  to 
know  something  of  the  use  of  tools,  and  to  understand 
the  qualities  of  the  materials  of  construction  which  he 


is  about  to  study  J  theoretically.  This  elementary 
shop  work  is  often  attempted  in  workshops  connected 
with  the  technical  schools  themselves,  and  frequently 
the  work  can  be  done  in  the  afternoons  while  regular 
studies  are  going  on.  This  method  is  economical 
of  time,  and  there  are  many  advantages  in  having  the 
teaching  and  shop  work  under  the  same  direction  ; 
but  in  many  cases  it  is  better  for  the  boys  to  get  their 
experience  in  ordinary  shops,  where  they  should  be 
required  to  work  full  time  under  ordinarv"  shop 
discipline.  In  no  other  wa>  can  they  be  made  to 
realise  what  work  really  is  ;  intimate  acquaintance 
with  workmen  is  also  very  useful. 

This  shop  work  can  usually  be  arranged  lor  the  long 
vacation,  which  should  be  long  enough  to  give  time  for 
it,  and  for  a  reasonable  holiday.  Two  periods  of  two 
or  three  months  each  should  suffice  for  an  ordinary 
boy,  especially  as  practical  technical  training  is  also 
reciuired  at  a  later  period  in  his  course. 

RELATIVE  IMPORTANCE  OF  SHOP-WORK. 
This  technical  work  1-  even  more  uuiiortant.  m  my 
opinion,  than  the  shop  experience.  U  should,  if 
possible,  follow  the  general  science  leaching,  and 
precede  the  specialisation.  \Vhene\er  practicable 
the  student  should  obtain  bona  fide  employment  in 
some  works  in  his  chosen  speciality,  but  the  exact 
nature  of  the  work  is  of  no  very  great  moment,  so  long 
as  it  is  good  engineering  work,  done  by  good  work- 
men intelligently  directed.  The  important  thing  is, 
again,  to  get  the  student  in  toucli  with  real  work 
and  real  wage-earners,  and  to  give  him  an  idea  of 
scale.  The  elementary  shop  work  may  be  done,  if 
necessary,  at  convenient  times  in  a  school  work- 
shop ;  but  this  technical  work  must  be  real  m  every 
respect.  The  student  should,  for  the  time  being, 
become  a  plain  workman  on  wages,  responsible  to  his 
foreman  for  certain  duties,  and  liable  to  penalty  or 
discharge  for  cause. 

The  final  studies  may  now  be  considered.  The 
student  fresh  from  the  field,  but  not  yet  forgetful  of 
school  methods,  usually  begins  this  advanced  work 
with  enthusiasm.  The  teaching  may  now  l)e  dis- 
tinctly specialised  and  quite  technical,  but  care  must 
be  taken  to  keep  fundamental  principle*  in  sight, 
and  the  detailed  technical  work  should  lie  carefully 
laid  out  to  cover  only  certain  important  typical 
operations.  This  academic  work  can  be  luada 
much  more  interesting  ami  ettective  by  the  free  use  of 
technical  laboratories,  luwluth  engineering  lu.ichineiy 
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(aiul  where  necessan-  ore-dressing  ami  metallurgical 
apparatus)  can  be  used  ;  but  here,  as  in  the  lecture- 
room,  care  must  be  taken  to  teach  principles,  not 
processes.  Certain  processes  must  of  course,  be  used, 
and  a  good  deal  of  careful  detailed  work  done  ;  but 
the  primary  purpose  must  always  be  to  teach  general 
principles,  and  mere  technology  must  lie  kept  in  a 
secondary  place.  The  best  function  of  laboratories, 
aside  from  the  limited  use  necessary  to  illustrate 
fundamental  principles,  is  to  develop  the  individuality 
of  the  students.  Each  man  should  be  given  certain 
carefully  selected  pieces  of  independent  work,  and  he 
should  be  encouraged  to  attack  the  task  in  his  own 
way. 

THE  VALUE  OF .  INDEPENDENT  WORK. 
One  or  two  coniparatm  ly  lu.ivy  investigations 
are  far  better  than  many  >hort  experiments,  and  the 
instructor  in  charge  can  often  do  his  men  far  more 
good  by  showing  interest,  and  yet  letting  them  work 
out  their  own  salvation  wherever  possible,  than  by 
being  too  ready  to  set  up  apparatus  and  smooth  over 
difiSculties.  This  advanced  individual  work  can 
utilise  to  the  full  the  resources  of  even  the  most 
magnificently  equipped  laboratories  ;  but  care  should 
always  be  taken,  especially  in  schools  which,  like  my 
own,  are  ven,'  rich  in  practical  apparatus,  that  the 
students  should  do  a  few  things  thoughtfully,  and 
with  a  dear  apprehension  of  their  bearing,  rather 
than  that  they  should  get  shallower  experience  of 
many  machines  and  processes. 

In  the  end  the  men  should  be  taught  to  write  up 
their  work,  and  to  apply  the  knowledge  gained  in 
works,  laboratories,  and  lecture-rooms  to  some  practical 
problems  in  engineering.  In  this,  questions  of  estimates 
and  costs  should  be  considered,  for  the  men  are  about 
to  go  out  into  the  world,  where  costs  form  an  essential 
element  in  every  enterprise.  Estimates  made  even  by 
advanced  students  are  likely  to  be  far  from  right  ;  but 
^heir  preparation  gives  the  men  e.xtremely  valuable 
experience,  and  a  competent  instructor  can  do  excellent 
work  by  discussing  these  economical  matters  with 
his  men  in  this  stage  of  their  work. 

The  course  that  I  have  outlined  is,  I  think,  decidedly 
better  than  anything  that  is  now  offered  by  the  schools 
at  home  or  abroad,  because  it  makes  a  certain  amount 
of  practical  work  obligator!,-,  and  yet  connects,  and 
even  combines,  this  work  with  at  least  as  much 
theoretical  and  pure  science  work  as  is  now  required. 
It  has,  however,  the  disdavantage  of  taking  five  years, 
instead  of  three  or  four,  and  it  presupposes  the  most 
cordial  support  of  works  and  mine  managers. 

delivercil     at    Kinibcrley   belorc    the    lirilisli 


CATALOGUE    COVER    DESIGN. 

The  design  reproduced  herewith  is  used  by  the  Elec- 
trical Company,  Ltd.,  for  the  embossed  cover  of  their 
catalogue  of  Nernst  Lamps.  Amongother  things  claimed 
lor   these    lamps    is    that    their    colour    more    nearly 
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approaches  sunlight  tlian  does  that  of  any  other  arti- 
ficial illuminant— an  inestimable  advantage  for  lighting 
places  in  which  colours  have  to  be  judged.  This  fact 
seems  to  have  been  seized  upon  by  the  artist,  who  has 
rendered  the  lamp  in  yellow.  By  a  slight  stretch  of 
the  imagination  it  may  be  presumed  to  illuminate  the 
gilt  letters  of  the  title  shown   below. 

Weleam  that  Messrs.  .Arthur  Koppcl,  of  ;-,  Clement's 
Lane,  London,  E.C.,  and  Messrs.  Orenstein  and  Koppel 
have  amalgamated.  Henceforth  the  combined  business 
of  the  two  iirms  in  the  I'nited  Kingdom  will  be  carried 
on  by  Messrs.  Arthur  Koppel.  at  27,  Clement's  Lane, 
London,  E.C.  The  total  combined  paid-up  capital 
of  the  two  firms  is  stated  at  ;^  i ,  i  cks.ooo.  Standard 
types  and  sizes  of  all  plant  iireviously  supplied  by  either 
firm,  as  well  as  spare  jmrts  and  fittings  for  renewals  or 
repairs,  will  be" stocked  for  immediate  delivery. 
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TRIALS  OF  SoO'B.H.P.  DIE5EL   OIL  ENGINE. 


THE  engine  was  a  three-crank  inverted  vertical, 
with  three  single-acting  cylinders  numbered 
54,  55  and  56,  No.  54  bein^g  above  the  idle  end  of  the 
crank  shaft.  Each  cylinder  was  22-05  ii-  (560  milli- 
metres) diameter,  with  a  piston  stroke  of  29-53  in. 
{750  millimetres).  The  normal  speed  was  150  revo- 
lutions per  minute. 

The  valves  were  placed  in  the  cylinder  covers  as  usual, 
and  were  actuated  by  levers  driven  by  cams  on  a 
horizontal  shaft,  which  in  turn  was  driven  by  a  vertical 
shaft  and  bevel  gear  from  the  idle  end  of  the  crank 
shaft.  The  c\-Unders,  cylinder  covers,  and  exhaust 
valves  were  water -jacketed,  but  the  pistons  were 
not.  The  engine  dro'/e  a  dynamo  carried  upon  a 
prolongation  of  the  crank  shaft. 

The  air  for  pulverising  the  oil  and  spraying  it  into 
the  cylinders  was  compressed  in  an  independent  pair 
of  three  -  stage  vertical  air  compressors  worked  by 
a  two-throw  crank  shaft,  belt-driven  by  a  motor  receiving 
current  from  the  dynamo  upon  the  engine  crank 
shaft.  The  air  compressors,  therefore,  though  essential 
to  the  working  of  the  engine,  were  not  in  this  case 
parts  of  the  engine,  and  in  calculating  the  mechanical 
efficiency  of  the  engine  from  the  dynamo  output  and 
the  indicator  diagrams  this  fact  should  not  be  lost 
sight  of.  Had  the  compressors  been  driven  directly 
by  the  engine,  the  difference  between  the  work  put 
into  the  dynamo,  which  is  the  brake  horse-power, 
and  the  indicated  horse-power,  would  have  been  in- 
creased by  the  power  required  to  compress  the  air. 

The  areas  of  the  compressor  pistons  were  : — 
102-40  sq.  in,  (660-5  sq.  cm.). 
32-30  sq.  in.  (208-1  sq.  cm.). 
8-79  sq.  in.  (56-75  sq.  cm.). 
and  the  stroke  7-087  in.  (180  millimetres),  the  speed, 
when    compressing    to    about   64  atmospheres,    being 
about   160  revolutions  per  minute. 

The  arrangement,  which,  of  course,  is  somewh&t 
wasteful,  was  adopted  to  meet  special  conditions. 
In  ordinary  cases,  it  is  proposed  for  engines  of  this 
size  to  use  Riedler  compressors  driven  from  the  engine 
crank  shaft  by  connecting  rods  or  belts. 

The  dynamo  was  12-pole,  continuous  current, 
shunt  wound,  by  Lahmeyer  and  Co.,  rated  to  give 
450     kilowatts     at    550    volts    wlieii    running    at  150 


revolutions  per  minute.     The  efficiencies  given   by  the 

makers  are  :- — 

k.w.  k.w.  k.w.  k.w.  k.w. 
At   ..   .   ..   ..   1,2  225  337  450  562 

iifticiency  about        . .     -88      -925    -935    -94      -935 

and  these  figures  have  been  adopted  in  calculating 
the  brake  horse-power  of  the  engine  corresponding 
to  the  measured  output  of  the  dynamo. 

The  power  was  absorbed  by  iron  wire  resistance 
coils,  and  the  load  regulated  by  appropriate  switches- 
The  motor  for  driving  the  air  compressors  was  6-pole. 
shunt  wound,  continuous  current,  by  the  same  makers, 
rated  to  give  75  b.h.p.  at  630  revolutions  per  minute. 

The  calculated  efficiencies  given  by  tlie  makers  are  : — 

At  ..      ..Full  load.  Three-       Half       Quarter 

quarter     load.         load, 
load. 

Efficiency     ..     90-5  89  86         76-5m. 

DETAILS    OF    THE    FOUR    TRIALS     MADE. 

Four  trials  were  made,  the  results  of  which  are 
shown  on  the  accompanying  tables. 

The  first,  a  preliminary  trial,  intended  to  be  at 
full  load  but  actually  a  little  below,  the  second  at 
full  load,  the  third  at  half  load,  and  the  fourth  with 
no  external  load,  the  engine  driving  the  air  com- 
pressors only,  and,  of  course,  the  dynamo  and  motor 
which  transmitted   the  power  to  them. 

With  respect  to  the  figures  in  the  table,  the  follow- 
ing explanations  should  be  read  : — 

Line  4. — The  diameter  of  the  cylinder  of  No.  56 
engine  was  gauged.  The  diameters  of  the  other  two 
were  taken  from  the  drawing. 

Line  6. — The  revolutions  were  recorded  by  an  engine 
counter,  and  the  speed  indicated  by  a  tachometer. 

Line  7. — The  water  for  the  jackets  was  supplied 
from  the  town's  main,  and  measured  through  a  water 
meter  which  was  said  to  have  been  recently  calibrated. 

Line  9.  The  discharge  pipes  from  the  jackets  were 
conducted  to  a  common  pipe  discharging  into  a  drain. 
The  same  thermometer  was  used  for  measuring  the 
temperature  of  inlet  and  di^ciiargo. 

Line  n.  The  temperature  of  the  e.xhaust  was 
measured  close  to  the  engine  by  a  mercury  thermometer 
passing  through  a  gland  in  the  exhaust  pipe,  with 
compressed  nitrogen  above  the  mercurv  tu  prevent 
the  latter  boiliuj;. 


986 


PAGE'S    WEEKLY. 


November  3,   1905. 


All  these  observations  were  taken  at  intervals 
of  ten  minutes. 

Line  13.  The  oil  used  was  from  Galicia,  costing 
100  francs  per  1,000  kilos.  (£^  per  ton),  delivered  at 
the  works.  There  is  considerable  doubt  about  the 
calorific  value  of  the  oil. 

The  oil  used  was  very  carefully  weighed  in  order  to 
remove  an j' doubts  which  might  be  raised  by  the  figures 
in  the  heat  account  of  trial  III. 

Lines  17-19. — The  mean  effective  pressures  were 
calculated  from  indicator  diagrams  taken  at  intervals 
of  fifteen  minutes. 

It  will  be  seen  that  the  mean  pressures  in  the 
different  cylinders  differed  considerably. 

To  afford  some  check  upon  tlje  dynamo  efficiencies 
given  by  the  makers,  the  C-'R  losses  in  the   armature 


and    ma-iK't   colls   and   in    tlie   shunt   regulator  were 
measurt-d.     With  the  full  loa.l  of  350  kilowatts  these 
were  as  follow  : — 

C-R  loss  in  armature  brushes,  rrtc.  . .   89  k.w. 

.     shunt  coil  .  .  . .  . .    3-0     ,, 

,.     slumt  regulator  resistance       ..    25     ,, 


Total 


.14-4 


Assuming  the  iron  losses  and  friction  (which  could 
not  be  measured)  to  be  equal  to  the-  above,  the  total 
losses  would  amount  to  about  28'8  Idlowatts,  giving 
an  efficiency  of  92-4  as  against  93-5  claimed  by  the 
makers. 

Line  22. — The  brake  horse-power  given  in  this  line 
is  at  each  load  the  measured  output  of  the  dynamo  in 
horse-power  divided   by   the  co-efficient   of  efficiency 


Time 

Duration    min. 

Diameter  of  cylinders  ins. 

Strokf  of  pi-stons      ft. 

Revolutions  per  minute 

Jacket  water  ix?r  minute     

Initial  temperature  of  jacket  water  ...   °Fali. 

Final  lein[ierature  of  jacket  water    ...  °Fah. 

Tenifierature  of  outj*i(le  air    °Fah. 

Temjieratiire  of  exhaust  gases °Fah. 

Analvai.s  of  e.vhaust  gases     COj 

>I 
Air 

Oil  used lbs. 

Oil  used  per  hour lbs. 

Blast  pressure atm. 


Maxii 


1  pressure  shown  by  indicator  diagrams   ..lbs.  per  sq.  in 


17  I  M.E.P.  on  first  piston  No.  54    lbs.   per  sq.  in. 

„       on  second  piston  No.  .55   ,, 

I         „       on  third  piston  No.  56 

18  ;  Average  M.E.P.  in  the  throe  cylinders- „ 

19  Indicated  horse-power     

20  Oilperl.H.P.  per  hour lbs, 

21  Output  of  dynamo      kw. 

22  ,  Brake  horsepower  of  engine     b.h.p. 

23  *  Horse-power  absorbed  io  friction 

24  ""P 

I    l.H.P.   • 

25  1  Oil  per  kilowatt  hour  ^ ....  1 ... .  lbs. 

20     Oil  per  brake  horsepower  per  hour lbs. 

27      Power  absorbed  by  motor    kw. 

is  •  Horsc-powor  given  out  by  motor  ^ h.p. 

29  Indicated  horse. power  in  compressor  cylinders  ..,..- '.  .i.li.p. 

30  Power  absorlwd  in  belt  and  compressors    h.p. 

31  '  Estimated  brake  horse. power  of  engine  deducting  mean  of  lines 
I  20  and  27  from  line  21     b.h.p. 

32  I  Estimate  of  mechanical  efficiency  of  engine  if  pump  had  been 

driven  by  it 

33  Oil  per  brake  horse. power Iba. 


0.723 
0-451 


0-588 
0-481 


23-2 
20- 10 
33-9 
25-4 
163-3 
0-280 
22-24 


108-7 


{l-fill3 

2-057 

(1-4190 

0-838 

.'tl.fi 

23-6 

:i(i-8 

26-2 

■AS.  8 

18-2 

0-198       I 
1-415       I 
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HEAT    OIL    ACCOUNTS 

vhole  time  per  1IB    0^1  anO  per  I.H.P  per  minute. 


1           TRIAL  I.          1         TRIAL  IL 

TRIAL  III.                TRIAL  IV. 

;     B.T.U. 

Pec 
cent. 

B.T.U. 

Per 
cent. 

B.T.U      '      ^"     I     B.T.U. 
j     cent. 

Per 
cent. 

To  Calorifii  value  of  1  lb  oil       20  O.iO 

100 

20,050 

100 

20,0.% 

100      ,      20,050 

100 

39.6 

20.3 

3r,.  1 

5.0 

7.794 
4,110 
6,056 
2,090 

38.9 
20.5 
30.2 
10. 4 

8.998 
5,300 
7,200 
1,438 

44.9 
26.4 
35.9 

9.078 
6.570 

!     4.402 

45-3 
32.8 

21.9 

Heat  c.rrie'l  off  in  jaoket  water    . .                              4,070 
Heat  carried  off  in  exhaust  gases                                  7,030 

1      20,050 

1000 

-20,050     1  100-0 

20,050 

100. 0     j     20,050 

100.0 

To  Calorific  valiieof  oil  used  peri. h. p.  fXT  inin.    ..          lo7 

100 

109 

100                                  loo            93-0 

100 

45.3 
32.8 

21.9 

By  Heat  cquiialent  of  work  done                                     42.4 
Heat  carried  off  in  jacket  water                                   21-7 
Heat  carried  off  in  exhaustgascs                                 37-5 
Radiation  and  error 5-4 

39.tJ 
20.3 
35.1 
5.0 

42.4 
22-3 
32.9 
11.4 

38.9 
20.5 
30-2 
10. 4 

^_'-4 

25.0 

33.  U 

-6.8 

44.9     i       42.4 
26.4     ]       30.6 

%l     j!     20-6 

107.0 

100.0     1     109.0 

1000 

94.5 

100.0    i     93.6 

100-0 

HEAT   ACCOUNTS 

For  TriaU  1..  II.,  and  III.,  per  l.b.  of  oil.  after  temperature  conOiti 

ens  had  become  nearly  constant. 

TRIAL  I.           1         TRIAL  II.         |       TRIAL  III. 

B.T.U. 

Per 
cent. 

B-^-"- 1  cI:?.    «T"- 

Per 
cent. 

20.050            100           20,050     |      100           20.050 

100 

By  Heat  equivalent  of  work  done   

Heat  carried  off  in  jacket  water-  

Heat  carried  ofl  in  exhaust  gases 

7.886          39-3 

4,440          22- 1 

7,090          35.4 

634            3.2 

7.893 
4,353 
ClOO 
1,704 

39-4            8.949 
21-8     1       4.790 
30.4     i       6,950 
8-4     1        -639 

44.7 
23-9 
34-6 
-3-2 

20,050         100.0     i     20,050 

100-0     :     20,050 

100-0 

given  by  the  makers  for  that  load.  It  includes  the 
power  absorbed  by  the  motor  and  air  com- 
pressor. 

Lines  27  and  28. — Give  the  kilowatts  supplied  to 
the  motor  which  drove  the  air  compressors  and  the 
horse  power  given  out  by  it. 

The  diiierence  of  8'8  h.p.  between  this  figure  and  the 
figure  44'S  in  the  first  column  of  line  25  represents  the 
power  absorbed  by  the  driving  belt  and  the  mechanism 
of  the  compressors. 

HEAT    ACCOUNTS. 

The  high  percentage  of  heat  unaccounted  for  on  the 
second  trial  may  be  due  to  imperfect  combustion, 
especially  during  the  earlier  part  of  the  trial,  when  for 
a  short  time  there  was  a  little  smoke  from  No.  56 
cylinder,  and  the  excess  of  heat  accounted  for  on  the 
third  trial  is  most  likely  due  to  over-estimation  of  the 
weight  of  the  exhaust  gases.  This  weight  varies 
inversely  as  the  percentage  of  COj  in  the  gases,  and 
any  leakage  of  air  into  the  gas  sample  reduces    this 


percentage  and  consequently  unduly  ...^.....j^.^  the 
calculated  weight  of  the  gases. 

During  the  two  full-load  trials  the  temperature  of 
the  exhaust  and  of  the  discharge  from  the  jackets 
continued  to  rise  for  some  time  after  commencement 
of  each  trial,  while  during  the  half-load  trial  both 
temperatures  fell.  The  inference  is  that  during  the 
earlier  parts  of  the  two  first  trials  the  temperature  of 
the  cylinder  walls  and  pistons  was  increasing  by 
absorption  of  heat  from  the  gases,  and  during  the  third 
was  falling  by  imparting  heat  to  the  gases.  To  show 
the  effect  of  these  exchanges  of  heat,  heat  accounts 
have  been  calculated  for  the  periods  during  which 
the  temperature  conditions  were  fairly  constant. 
The  e0ect  upon  .the  oil  consumptions  and  thermal 
efficiencies  was  practically  negligible. 

The  distribution  of  the  oil  in  equal  quantities  to  the 
cylinders  of  a  multiple -cyliBder  engine  presents 
difficulties  which  have  not  yet  been  overcome. 


,  Boiler,  and 
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15    HACHINE    5T0KING    ECONOniCAL  ? 

Bv  Ai.iuKi)  W.  Benxis,  M.I.Mi-cii.E.,  A.I.K.E. 


POSSIBLY  the  most  complete  answer  to  this 
question  is  that  at  the  present  time  there  are 
millions  of  boiler  horse-power  machine-fired.  The 
most  careful  and  elaborate  tests  made  by  the  manu- 
facturers of  mechanical  stokers,  and  the  engineers 
representing  the  companies  who  use  these  stokers, 
have  indisputably  demonstrated  that  mechanical 
stoking — machine  -  firing — is  in  every  way  more 
economical  than  manual  stoking — hand-firing. 

To  crowd  on  as  mucli  coal  at  a  time  as  the  furnace 
will  hold — the  bigger  the  lumps  the  better — to  shut  the 
door  and  then  trust  to  luck,  has  already  been  laid 
down  by  a  member  of  the  Institute  of  Electrical 
Engineers  as  the  "  main  object  in  life  of  the  average 
human  stoker,"  and  all  who  have  practical  acquaint- 
ance with'the  type  will  agree  as  to  the  accuracy  of  this 
description. 

And  here- we  would  point  out  that  the  term  "  average 
fireman  "  implies  that  there  is  a  fireman  who  may 
distinctly  claim  to  be  "  beyond  the  average."  Such 
a  man  recognises  that  the  principle  of  good  stoking  is  to 
fire  lightly  and  often,  and  to  keep  the  fires  as  regular 
and  even  as  possible,  and  it  is  his  constant  aim 
to  regulate  the  draught  to  the  duty  required,  keep 
a  clear  fire,  and  an  even  steam  line. 

It  is  a  recognised  fact  that  in  the  actual  manipula- 
tion of  fires  the  efficiency  of  the  individual  fireman, 
even  of  the  most  expert,  varies  widely.  This  fact 
has  been  attested  again  and  again  b}'  a  most  careful 
system  of  prolonged  comparative  tests  made  to 
determine  the  fuel  economy  of  boilers  and  engines 
combined  when  running  at  constant  load,  the  furnace 
and  boiler  design  being  similar  and  the  furnace  fired 
by  the  skilled  fireman  of  the  manufacturer.  Under 
these  circumstances  the  variation  in  results  was  as 
much  as  15  per  cent. 

PERSONAL     EQUATION     IN     STOKINQ. 

In  order  to  illustrate  tlie  personal  element  intro- 
duced in  good  and  bad  stoking,  we  may  quote  the 
competition  wlxich  was  carried  out  at  Messrs.  Davy 
Bros.,  of  Sheffield.  Five  stokers  were  made  to  fire 
the  same  boiler  with  the  same  coal  and  with  the  steam 
pressure  about  the  same.  The  best  stoker  was  able 
to  obtain  an  evaporation  of  9  lb.  of  water  per  lb. 
of  coal,  the  worst  evaporation  being  7  lb.  per  lb. 
of  coal. 


1 1  IS  the  results  of  such  tests  which  bring  out  so  clearly 
the  possibility  of  this  \ariation  in  hand-stoking, 
that  provide  one  of  the  strongest  arguments  in  favour 
of  the  production  of  the  mechanical  stoker. 

In  a  paper  read  before  the  Ohio  Society  of  Mechanical 
Electrical  and  Steam  Engineers  for  the  purpose  of 
showing  the  relative  cost  of  liand-firing  in  large  plants, 
when  compared  with  modern  coal-handling  equipment, 
combined  with  mechanical  stokers,  the  cost  of  hand- 
firing  compared  with  mechanical  stoking  is  given  as 
follows  : — 

May,  1900.  Sixteen  firemen  and  one  helper  ■ 
wages  £\<)(y  7s.  2d.  ;  tons  burnt,  4,292  ;  cost  per  ton, 
lo-yd.,  799d. 

Eleven  coal  and  ashmen:  wages.  £126  i8s.  8d.  ; 
cost  per  ton,  7od.,  978d. 

May,  1901.  Three  firemen  and  two  helpers,  wages 
iiJ  us.;  tons  burnt,  6,975  ;   cost  per  ton,  i-gSoad. 

Eleven  coal  and  ashmen,  ;^r30  i8s.  ;  cost  per  ton, 
4'504cl. 

The  saving  in  wages  jier  ton  handled  is  thus  shown 
to  be  ir5935d.,  which,  estimating  6,975  to°s  per 
month,  is  a  saving  of  over  £4,000  per  annum. 

COST    OF    BOILER-ROOM     LABOUR. 

An  item  of  great  importance  in  deciding  u])on  the 
methods  of  handling  coal  in  steam-power  plants  is 
the  cost  of  boiler-room  labour.  An  estimate  which 
is  probably  not  far  from  accuracy  is  that  which  puts 
the  cost  of  moving  coal  in  hand  or  wheel-barrow  at 
6d.  per  ton  for  short  distances.  One  man,  besides 
one  night  man,  can  run  an  engine  and  fire_  about 
ten  tons  of  coal  per  week.  One  man,  besides  an 
engineer  and  night  man,  can  fire  about  thirty-five 
tons  per  week.  These  figures  do  not  admit  of  the 
night  man  refusing  such  work  as  banking,  cleaning, 
and  starting,  and  are  for  average  conditions.  When 
the  coal  has  to  be  wheeled  for  long  distances  a  fair 
allowance  should,  of  course,  be  made. 

When  boiler  houses  are  small,  or  by  reason  of  their 
arrangement,  an  elevating  and  conveying  plant  cannot 
be  conveniently  put  down,  the  use  of  small  elevators 
is  advocated,  either  one  elevator  to  each  boiler,  or  one 
to  every  two  boilers.      Take  a  case  in  point,  a  firm  has 

two   boilers   fairly   hard   fired Wa^es,   one    engineer, 

£2  5s.,  one  fireman.  £1   los.  :  total,  £3  15s. 

With  an  elevator  to  tlie  stokers  a  lad  at   16s.  per 
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week  can  comfortably  keep  steam  and  still  have  plenty 
of  time  for  keeping  the  boiler  house  clean,  under  the 
Supervision,  of  course,  of  the  engineer.  The  wage  bill 
woulcl  then  be:  One  engineer  £2  js..  lad  i6s.  ;  total, 
£i   IS- 

The  elevator  would  cost,  say,  ;£6o;  upkeep,  say,  5  per 
cent.,  £i  ;  oil,  etc.,  £2.  ;  so  that  the  saving  would  work 
out  14s.  by  50  weeks  (3  +  2)  =  £30  per  annum  or 
50  pep  cent,  on  the  outlay. 

JIany  firms  are  going  in  for  this  kind  of  plant. 

One  is  Messrs.  Rowntree,  the  chocolate  manu- 
facturers of  York,  who  are  stated  to  be  making  a 
saving  of  over  ;f2,ooo  per  annum  on  an  outlay  of  less 
than  ;^i,200  for  stokers  and  elevators  on  the  five 
Lancashire  boilers. 

AN     ANSWER    TO    THE    CRITICS. 

Turning  to  a  consideration  of  some  of  the  olijections 
advanced  by  more  or  less  experienced  persons  to  the 
use  of  machine-firing  the  following  may  be  mentioned  ■ 
(I)  There  is  no  economy  ;  (2)  The  lower  grade  coal  is 
not  worth  burning  and  in  any  case  it  smokes  ;  (3)  The 
cost  of  upkeep  is  excessive  ;  (4)  Where  the  load  varies 
machine-firing  has  to  be  supplemented  by  hand- 
firing  ;  (5)  The  machine  is  frequently  out  of  order; 
(6)  Machine  stokers  reduce  the  capacity  of  the  boiler. 

Taking  these  objections  in  order,  we  would  .say 
that  (I)  it  is  customary  now,  with  all  manufacturers 
of  first-class  machinery  of  the  kind  to  instal  it  with 
a  guarantee  of  saving.  The  economy  effected  varies 
between  25  per  cent,  and  200  per  cent,  on  the  outlay, 
i.e.,  on  the  initial  cost  of  the  machinery. 

(2)  Witli  regard  to  this  objection  I  would  assert 
on  behalf  of  the  manufacturers  of  this  type  of  plant 
that  very  many  practical  tests  have  established  the 
claim  that  the  work  done,  whether  with  low  or 
liigh-grade  coals,  is  practically  the  same. 

The  Glamorgan  Coal  Company,  Ltd.,  one  of  the 
largest  collieries  in  South  Wales,  recently  made  some 
elaborate  trials  of  stokers  and  hand-firing.  Hand- 
firing  evaporated  about  6,000  lb.  of  water  per  hour. 
The  stoker  on  the  same  boiler  gave  with  colliery  small, 
9,469  U).;  unwashed  peas,  11,1421b.;  washed  peas, 
1 1,335  lb. ;  washed  nuts  and  beans,  to.i6<j  lb.'; 
unwashed  beans,  9,720  lb. ;  unwashed  nuts,  10,3901b.; 
washed  colliery  small,  10,6841b.  ;  dry  duif,  8,301  lb.  ; 
so  that  the  variation  in  evaporation  obtained  on  the 
same  boiler  with  these  different  fuels  was  never  very 
great  ;  though  the  price  varies  many  shillings  per  ton 
between  the  best  and  worst  of  the  lot,  and  curiously 
enough,  the  coal  which  gave  the  best  economical 
efficiency— the  washed  nuts  and  beans  mixed— did 
not  give  tlie  highest  evaporation. 


(3)  In  answer  to  the  third  objection  it  may  be  said 
that  if  stokers  are  reasonably  looked  after,  the  cost  of 
upkfeep  does  not  amount  to  10  per  cent,  on  the  saving 
made  by  the  machines. 

(4)  This  objection  may  be  answered  by  an  emphatic 
denial  that  there  is  need  for  hand-firing  if  the  man  in 
charge  knows  what  he  is  doing,  and  in  this  connection  it 
may  be  pointed  out  that  machine-stoked  dye-houses 
work  without  hand-firing,  and  the  dye-house  load  is 
admittedly  more  variable  than  even  the  electric  power- 
station  load. 

Thousands  of  stokers  are  now  conveyor-fed  ;  these 
could  be  easily  hand-fired  even  in  regular  work  if  it  were 
so  desired. 

(5)  Against  this  objection  we  have  the  fact  that 
many  mills,  with  but  one  or  two  boilers,  employ 
these  stokers,  which  they  could  not  do  if  constant 
breakdowns  were  the  order  of  the  day.  It  is,  at  any 
rate,  a  general  rule  with  my  own  firm,  as  also  with 
others  of  equal  standing,  to  guarantee  a  greater 
evaporation  by  25  .per  cent,  to  50  per  cent,  from  any 
coal  than  that  obtained  by.  hand-firing  with  the  same 
coal. 

(6)  Machine  firing  does  not  reduce  boiler  capacity ; 
it  increases  it.  In  a  series  of  tests  carried  out  on  marine 
boilers  with  hot  air  at  the  Sheffield  Corporation  Sheaf 
Street  Electricity  Works,  by  Mr.  S.  E.  Fedden, 
.\.M.Inst.C.E.,  M.I.Mech.E.,  the  following  facts,  which 
are  not  without  significance,  were  established  : — The 
rated  capacity  of  the  boilers  with  hand-firing  was 
9,000  lb.,  to  10,000  lb.  of  water  per  hour ;  with 
mechanical  firing  and  hot  air,  17,652  lb.  of  water 
were  evaporated  per  hour,  with  an  efficiency  of  79^9  per 
cent.  These  tests  brought  out  most  clearly  tlie  high 
efficiency  attainable,  with  an  increased  evaporation  of 
about  80  per  cent.,  and  this  with   small  slack  coal. 

FALSE     ECONOMY. 

I  should  here  like  to  enter  n.y  protest  against  the 
false  economy  of  the  users  of  steam  power  who  make 
it  a  constant  rule  to  buy  the  cheapest  machines,  i.e., 
a  machine  for  which  the  smallest  initial  outlay  is 
required.  Here  is  a  case  in  point.  Two  stokers  were 
installed  for  a  firm  known  to  me,  one  costing  50  per 
cent,  more  than  the  other.  In  less  llian  a  year  the 
more  expensive  of  the  two  had  paid  for  the  difference 
four  times  over  ;  in  other  words,  it  had  saved  twice 
tlie  cost  ol  the  cheaper  machine. 

The  following  te.sts  ol  recent  date  speak  for  them- 
selves ;  — 

City  of  Coventry.  On  the  supply  of  cheap  electrical 
.niTi'V    lor    iniUi--trial    (lurpo-^i-s.    by    .Mr.    Joseph    A. 
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Jeckell,  the  manager  of  the  electricity  department 
ol  the  Corporation  of  Coventrj',  read  before  the 
members  of  the  Birmingham  Electric  Club,  figures 
iire  given  showing  tlie  results  of  working  at  the 
Corporation  Electricity'  Works,   Coventrj\ 

In  1901  the  station  cost  pence  per  unit  was  3-05d. 
In  May  two  boilers  were  fitted  with  high-class  stokers 
and  in  October,  1902,  two  more  boilers  were  fitted. 
In  1902  the  costs  went  down  to  2-43d.  In  1903  when 
ihe  costs  were  effected  b>-  the  change  in  the  stoking, 
the  station  costs  went  down  to  I'Sid.  In  1904, 
they  went  down  to  ri6d.  In  1904  two  more  boilers 
were  fitted  with  these  machines  and  in  1905  the 
Coventry  costs  stand  at  -Ssd.,  which  is  a  world's 
record.  They  previously  had  at  work  a  cheap  stoker, 
and  the  test  in  1902  showed  briefly  that  the  dearer 
machine  gave  the  extra  evaporation  per  hour  of 
17*  per  cent,  with  a  reduction  in  fuel  cost  per  1,000 
gallons  of  53  per  cent. 

Possibly  another  cause  to  which  these  detrimental 
views  of  the  mechanical  stoker  may  be  attributed  is 
the  fact  that  many  badly-designed  stokers  have  been 
placed  on  the  market,  causing  actual  loss  instead  of  gain. 
History  repeats  itself.  The  old  story  of  the  com- 
pound or  single-engine  controversy  is  now  being 
repeated  in  boiler-tiring.  The  single  cyUnder  is 
hand-firing  ;  the  compound  engine,  machine-firing  ; 
and  the  arguments  used  in  the  great  Oldham  con- 
troversy are  much  the  same,  but  the  evolution  and 
survival  of  the  fittest  must  result. 


Abstract  of    a  Paper   read    before    the    Keighley  Associatii 
Engineers. 


NEWS    ITEMS. 


The  Great  Western  Railway  Magazine  places  on 
record  the  fact  that  from  the  commencement  of  the 
services  on  August  i;th,  1903,  to  September  30th, 
1905,  the  G.W.R.  Company's  road  motor  cars  have 
carried  1,450,671  passengers,  and  run  607,640  miles 
without  a  fatal  accident  of  any  kind  either  to  passengers, 
the  public,  or  the  company's  servants. 

The  memorial  bust  of  Dr.  Joule,  the  discoverer  of 
the  mechanical  equivalent  of  heat,  was  unveiled 
last  Saturday  afternoon  at  Sale,  near  Manchester, 
the  ceremony  being  jierformed  by  Sir  William  Bailey, 
president  of  the  Manchester  Literary  and  Philosophical 
Society,  who  ga\c-  an  appropriate  address.  On  the 
motion  of  Mr.  Alfred  Hopkinson,  principal  of  Man- 
chester University,  a  \oie  of  thanks  was  accorded  to 
Sir  WilHam  Baili-v. 


Mr.  Marconi  and  the  Italian  Government. 

■'.Vfew  years  ago,"  says  lilectrical  Industries,  "the 
Italian  Government  eutered  into  a  contract  with  Mr. 
Marconi  for  the  establishment  of  wireless  telegraphic 
services  in  the  navy,  and  also  in  association  with  the 
Italian  posts  and  telegraphs.  In  recognition  of  the  en- 
couragement granted  to  him  by  the  Italian  Government 
during  the  experiment.il  period,  Mr.  Maiconi  gave  the 
Government  the  benefit  of  certain  inventions  ;  and  the 
signing  of  the  contract,  which  was  twice  discussed  by 
the  Italian  Government,  was  a  formal  and  convincing 
step  in  a  long  course  of  cordial  association  between  the 
Italian  Government  and  an  inventor  whose  descent 
makes  him  as  much  a  Briton  as  an  Italian.  Recently, 
however,  VE/elMcisla  (a  leading  electrical  journal)  and 
some  of  the  opposition  papers  have  been  questioning  the 
wisdom  of  the  Government  in  making  the  Marconi  con- 
tract. They  take  exception  to  th;  grant  of  a  monopoly 
to  the  Marconi  system  for  fourteen  years,  and  consider 
that  it  is  contrary  to  the  interests  of  the  State  that  Italy 
should  be  precluded  from  accepting  the  fundamental 
proposition  of  the  Berlin  Conference  on  Wireless  Tele- 
graphy— compulsory  communication  between  all  systems. 
They  have  also  taken  exception  to  the  payments  under 
the  terms  of  the  contract  to  Mr.  Marconi  personally." 
Mr.  Marconi,  it  appears,  wrote  to  the  Italian  Minister 
of  Posts  and  Telegraphs  a  letter  in  which  he  expressed 
his  willingness  either  to  cancel  the  contract  outright  or 
fulfil  it  to  the  letter.  The  reply  of  the  Government, 
which  is  set  out  below,  shows  that  it  is  convinced  of 
.  the  value  of  the  conditions  entered  into,  and  is 
determined  to  proceed  with  the  .arrangement  in  spite  of 
the  newspaper  clamour. 

The  Minister  of  Posts  and  Telegraphs  cabled  a= 
follows  ;  "  The  tenders  for  work  at  Coltano  Station 
will  be  invited  at  Pisa,  i8th  inst.  The  Ministry 
in  thus  putting  into  execution  the  Bill  twice  approved 
by  Parliament,  is  also  convinced  of  the  value  of  the 
conditions  entered  into,  and  also  grateful  to  the 
illustrious  ItaUan  who  generously  conceded  to  his 
country  the  use  without  compensation  of  the  ex- 
traordinary fruits  of  his  genius.  I  beg  you  not  to 
concern  yourself  about  any  discordant  opinion,  which 
certainly  does  not  reflect  either  the  feeling  of  the 
country  or  that  of  the  Government." 

At  a  meeting  of  the  council  of  the  Royal  Societv 
on  the  26th  inst.,  the  treasurer  announced  that  he 
had  received  from  Mrs.  Tyndall  a  cheque  for  /i.ooo, 
which,  in  accordance  with  the  wishes  of  the  late 
Professor  Tyndall,  she  desired  to  have  applied  to  the 
general  purposes  of  the  Society. 
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SIR   "WILLIAM   RAMSAY,  K.C.B.,  LL.D.,  D.Sc,  Ph.D.,  F.R.S.,  F.CS. 

nPHE    law    of    heredity    is    manifestly-  sub-  his    papers    on    "  Atomic    Volumes "    and    the 

stantiated    in    the    life  of    Sir    Wilham  critical  state  of  gases. 

Ramsay.     Bom  in  Glasgow  in  1852,  the  only  In   1880  he  was  appointed  to  the  chair  of 

son    of    Wilham    Ramsay— the    elder    brother  chemistry    in    the    Bristol    University    College, 

of  the  late  Sir  Andrew  Ramsay,  the  geologist—  He   had   spent   about    twelve    months   in   this 


he  was  from  the  very  commencement  of  liis 
career  accustomed  to  a  scientific  environment. 
On  the  paternal  side  his  grandfather,  a 
manufacturing  chemist,  was  founder  in  1880 
of  the  Chemical  Society  of  Glasgow.  His 
father  practised  as  a  civil  engineer,  and  his 
mother  was  a  daughter  of  Dr.  Archibald 
Robertson,  of  Edinburgh,  the  author  of  two 
scientific  treatises  well  known  to  students  of 
a  former  generation. 

Educated  at  the  Glasgow  Academy,  WiUiam 
Ramsay  afterwards  entered  the  university, 
where  he  pursued  the  usual  curriculum  for 
the  M.A.  degree.  He  was  engaged  con- 
currently in  the  laboratory  of  Mr.  Tatlock, 
an  analyst,  from  whom  he  received  his  first 
tuition  in  practical  chemistry.  In  1871  he 
left  his  native  city  and  proceeded  to  Tubingen, 
where  he  studied  under  Professor  Fittig,  and 
subsequently  graduated  Ph.D.  After  two  years 
in  Germany,  he  returned  home  and  served  as  an 
assistant  in  chemistry  at  his  alma  mater.  He 
occupied  this  position  for  six  years,  during 
which  time  he  a.ssociated  himself  with  the  new 
school  of  chemists  whose  objects  were  to  in- 
vestigate the  hitherto  unexplored  region  between 
the  sciences  of  chemistry  and  physics.  Professor 
Ramsay  practically  relinquished  the  study  of 
organic  chemistry,  and  from  that  time  for- 
ward his  energies  have  been  concentrated 
on  the  study  of  inorganic  and  physical 
chemistry. 

Among  other  results  of  lus  rebearches  given 
to  the  scientific  world  while  he  was  still  at  the 
Scottish  university,  mention   must  be  made  of 


position  when  the  principalship  of  the  Institution 
fell  vacant,  and  the  Council,  who  had  already 
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formed  a  very  high  estimation  of  the  Professor's 
skill,  demonstrated  their  increasing  confidence 
by  making  him  principal  of  the  university. 

The  ensuing  period  of  si.x  years  was  probably 
the  most  strenuous  in  his  life.  Professor  Ramsay 
was  not  only  responsible  for  the  duties  incum- 
bent upon  the  principal,  but  at  the  same  time 
he  continued  in  his  professorial  duties,  occupying 
the  dual  office  until  1887,  when  he  was  ap- 
pointed to  the  professorship  of  chemistry  in 
the  London  University.  It  was  about  this 
time  that  Sir  William  translated  into  English 
a  treatise  by  the  eminent  Dutch  chemist, 
van  't  Hoff.  This  paper  evoked  a  widespread 
discussion  in  which  most  of  the  leading  scientists 
of  this  country  participated  ;  it  also  proved 
advantageous  to  the  translator  by  bringing  him 
in  touch  with  the  chief  foreign  chemists. 

In  1894  Sir  William  Ramsay  came  prominently 
before  the  public  by  his  discovery  of  argon,  a 
previously  unknown  constituent  of  the 
atmosphere.  The  researches  which  led  up  to  this 
discovery  were  carried  out  conjointly  with  Lord 
Rayleigh,  and,  in  recognition  of  their  labours 
the  two  scientists  were  awarded  the  Hodgkins 
prize  of  the  Smithsonian  Institution.  Remark- 
able as  this  discovery  was,  however,  its  value 
lay  mainly  in  the  fact  that  it  brought  the 
Professor  to  the  threshold  of  still  greater 
possibilities.  The  following  year  his  attentions 
were  engrossed  in  observing  the  action  of 
sulphuric  acid  on  certain  rare  minerals,  which 
were  reported  to  give  off  nitrogen  when 
heated.  Sir  William  was  sceptical  as  to  the 
possibility  of  the  gas  being  generated  under 
such  circumstances;  he  therefore  resolved  to 
make  a  personal  investigation.  Professor 
Dobbie  has  related  how  he  prepared  the  gas 
from  the  mineral  clevite,  and  subjected  it  to 
examination  by  the  spectroscopic  method, 
throwing  the  spectrum  of  argon  at  the  same 
time  into  the  field  of  the  spectroscope  for  com- 
parison, and  how  these  experiments  resulted 
eventually  in  the  discovery  of  helium. 

At    the    Toronto    meeting    of    the    British 


Association,  held  in  1897,  Sir  WiUiam  Ramsay, 
as  president  of  the  chemical  section,  predicted 
that  there  was  a  third  atmospheric  gas  which, 
up  to  that  date,  had  evaded  discovery.  At 
the  same  time  he  ^•entured  to  predict  some  of 
its  salient  characteristics.  Within  the  following 
five  years,  his  already  wide-spread  reputation 
was  further  enhanced  by  his  discovery  in  con- 
junction with  his  then  assistant,  Dr.  Morris 
Travers,  of  krypton,  neon  and  xenon,  new 
atmospheric  elements,  which  were  obtained 
by  allowing  a  quantity  of  liquid  air  to  evaporate 
and  examining  the  last  traces  of  the  gas  given 
off. 

Last  year  Sir  William  was  engaged  in  a 
number  of  important  experiments  with  radium 
and  the  transmutation  of  metals.  It  was 
suggested  by  Professor  Rutherford  and  Mr. 
Soddy,  of  Montreal,  that  one  of  the  products 
of  decomposition  of  the  emanation  from 
radium  salts  would  prove  to  be  helium.  With 
Mr.  Soddy  Sir  William  made  a  number  of  ex- 
periments to  test  the  theory,  and  undoubted 
spectroscopic  evidence  was  obtained  that 
helium  is  a  product  of  the  disintegration  of  the 
emanation — a  discovery  of  great  importance, 
marking   a   new  turning-point  in  chemistry. 

The  scientific  achievements  of  Sir  William  have 
met  with  universal  recognition  ;  he  was  the  first 
British  scientist  to  receive  the  Hofmann  founda- 
tion gold  medal ;  he  is  an  officer  of  the  Legion  of 
Honour  ;  a  corresponding  member  of  the  In- 
stitute of  France  ;  and  an  honorary  member 
of  all  the  foremost  scientific  associations  of 
Europe.  He  is  the  author  of  three  well-known 
books  on  chemistry,  and  has  contributed 
numerous  pajiers  to  the  transactions  of  technical 
societies,  probably  the  most  important  of  which 
are  those  dealing  with  his  own  discoveries. 

Sir  William  Ramsay  is  a  skilful  glass-blower, 
many  of  the  extremely  delicate  vessels  utilised  in 
his  work  having  been  made  by  his  own  hands. 
He  is  an  expert  linguist,  takes  a  keen  interest  in 
the  progress  of  education,  and  has  proved  a 
Zealous  advocate  of  State  aid  for  universities. 
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NEW  44  in.   GEARED   POWER   PRESS  BY  THE  TOLEDO 
MACHINE  AND  TOOL  COMPANY. 


AVE  illustrate  herewith,  a  press  built  by  the  Toledo 
Machine  and  Tool  Company,  Toledo,  Ohio,  U.S.A.,  of  a 
new  style  and  pattern,  which  they  describe  as  their  44-in. 
No.  93  geared  power  press.  The  bracket  supporting  the 
motor,  and  the  arrangement  of  the  driving  gears  for 
motor,  are  such  that  the  floor  space  required  for  the 
machine  is  not  greater  than  the  floor  space  required 
for  the  regular  belt-driven  machines.  This  press  is 
one  of  ten  sizes  now  being  made  of  this  style,  and  each 
of  the  various  sizes  is  made  in  several  different 
widths.  The  distance  from  bed  to  slide  is  14  in.  The 
area  of  bed  is  44  in.  by  44  in.  The  opening  in  bed 
is  34  in.  The  press  is  litted  with  a  positive  automatic 
knock-out.  ; 

The  automatic  knock-out  in  slide  consists  of  a  front 
and  rear  vertical  bar,  the  upper  end  of  which  is  threaded. 
This  threaded  portion  runs  up  in  the  lower  cap  for 
centre  bearing  of  crank  shaft,  a  sufhcient  distance 
to  provide  for  about  5  in.  of  adjustment,  in  order  that 
the  front  and  rear  knock-out  bars  may  be  adjusted 
up  and  down  to  suit  the  adjustment  or  slide.  These 
bars  pass  entirely  through  the  slide  flange  or  face  and 
are  designed  to  run  down  through  the  upper  die  plate, 
striking  directly  on  the  interior  knock-out  pad  in  the 
upper  die,  and  the  lower  knock-out  is  constructed  by 
having  a  lower  cross  bar  fulcrumed  in  a  device  on  the 
lower  right  hand  leg  of  the  press,  the  bar  extending 
entirely  across  to  the  outside  of  the  left  hand  leg_of 
press. 

A  connection  is  htted  to  a  cam  on  the  left  hand  end 
of  the  crank  shaft,  this  connection  running  down 
outside  of  the  left  hand  side  of  press  and  connecting 
with  the  lower  cross  bar.  The  supporting  vertical  arm 
is  attached  to  the  lower  cross  bars  central  with  the 
bed  of  press.  The  upper  part  of  this  arm  is  threaded 
and. fitted  into  a  cast-iron  plate  large  enough  in  area 
or  diameter  to  suit  the  opening  in  press  bed,  and  the 
largest  dies  to  be  operated  in  the  press.  The  threaded 
portion  of  the  vertical  supporting  arm  is  long  enough 
to  permit  of  ample  adjustment  for  the  lower  dies.  It  is 
intended  that  the  knock-out  plate  in  the  lower  dies 
be  supported  by  vertical  pins  passing  clown  through 
the  lower  die  plate,  and  through  (he  press  bed  plate 


or  bolster  ;  thus  coming  in  contact  with  the  knock-out 
plate  supported  on  the  vertical  arm  below.  Four 
of  the  knock-out  pins  are  usually  anchored  into  the 
lower  knock-out  plate,  acting  in  this  manner  as  a  guide 
for  setting  the  lower  plate. 

The  press  bed  is  bored  central  with  the  slide  down 
far  enough  to  form  a  wide  substantial  shoulder  in  the 
press  bed.  This  is  designed  for  fitting  filler  rings 
in  press  bed,  which  are  recessed  to  receive  the  dies, 
and  in  this  manner  acting  as  a  substantial  guide  for 
holding  the  dies  rigidly  in  position.  The  bearings  for 
slide  of  press  are  constructed  with  four  bearing  points 
as  widely  separated  as  the  size  of  the  press  will  permit  ; 
the  construction  of  the  bearing  of  this  being  practically 
adaptable  for  the  operating  of  e.Mtensive  cutting  and 
perforating  dies. 


44   'N- 
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OPEN  HEARTH  HOLTEN  HETAL  PROCE55E5. 


'"T'HE  following  is  a  comparison  01  the  various 
methotls  whicli  liitlierto  have  been  worked  lo 
use  molten  iron  in  open  hearth  practice.  Okar 
Simmersbach,  the  \vriter,  classiBes  the  processes 
into  two  groups,  first,  those  in  which  the  oxida- 
tion is  effected  by  the  oxygen,  of  the  air.  and, 
second,  those  in  which  iron  ore  soppUes  the 
o.xygen.  To  the  lorraer  group  hclong  (i)  the  Duplex, 
(J)  the  Daelen-Pscholka,  and  (3)  the  Keruohan 
processes,  while  the  second  group  is  represented  by 
(4)  the  Pig  and  Ore  process  and  the  Methods  of  (5) 
Monell,  (6)  Bertrand-Thiel,  (7)  Talbot  and  (S)  Surzycki. 

THE   DUPLEX   OR   COMBINED   BESSEMER   AND 
OPEN    HEARTH    PROCESS. 

The  use  of  the  Bessemer  converter  necessitates  an 
iron  with  considerable  silicon  and  manganese  in  order 
that  the  sulphur  can  be  kept  low  at  the  blast  furnace. 
The  Bessemerising  effects  the  removal  of  the  manganese 
and  siUcon,  so  that  in  the  open  hearth  furnace,  where 
ordinarily  most  of  the  lime  used  is  needed  on  account  of 
the  silicon,  the  formation  of  a  large  body  of  slag  is 
avoided.  There  is  also  a  partial  decarturisation,  the 
extent  of  which  depends  upon  the  amount  of  phosphorus 
present,  as  the  formation  and  action  of  a  good  dephos- 
phorising slag  in  the  open  hearth  furnace  require  time. 

In  Witkowitz,  where  the  process  was  introduced  in 
1H78,  when  using  iron  with  i-2  per  cent,  silicon,  27  per 
cent,  manganese,  0-2  per  cent  phosphorus,  37  per  cent. 
carbon  and  0-02  per  cent,  sulphur  in  the  converter, 
and  a  chafge  of  ten  tons,  the  blow  lasted  about  eight 
minutes.  The  metal  then  contained  only  o-i  per  cent 
carbon,  and  0-4  per  cent,  manganese.  A  high 
temperature  is  necessary  to  transler  the  charge,  as, 
in  order  to  avoid  the  presence  of  acid  Bessemer  slag 
on  the  basic  hearth,  the  ladle  cannot  be  tilted,  but 
the  charge  must  oe  tapped  out  tlirough  the  bottom 
of  the  ladle.  The  metal  is  then  dephosphorised  in 
the  usual  way  in  the  open  hearth  furnace,  which 
takes  but  a  short  time.  If  no  pig  iron  or  scrap  is 
added  about  tlu-ee  hours  are  required  for  each  heat. 

Although  by  ttiis  process  iron  containing  too  much 
phosphorus  for  the  acid  and  too  Uttle  for  the  basic 
Bessemer  can  be  converted  into  steel  of  e.xcellent 
quality  the  cost  of  instalUng  and  operating  such  a  plant 
is  very  high,  as  a  mixer  and  a  second  converter  are 
practically  indispensable  in  order  that  an  occasional 
high   sulphur   cast   from    the   blast    furnace  shall   not 


neces.sitate  a  stop  in  the  steel  works.  If  only  one 
converter  is  installed  and  several  Bessemer  charges 
are  necessary  for  one  open  hearth  heat  the  lurnace 
must  each  time  wait  on  metal  and  also  whenever  the 
bottom  is  changed.  The  yield  is  very  low,  the  ves.sel 
loss  being  very  little  less  than  in  the  ordinary  Bessemer 
practice,  as  it  is  mostly  in  the  early  part  of  the  Dlow 
that  metal  is  tlxrown  out.  The  furnace  loss  cannot 
be  replaced  by  using  ore,  because  tlie  low  percentage 
of  carbon  and  silicon  in  the  bath  would  be  insufficient 
to  reduce  it. 

THE    DAELEN-PSCHOLKA     PROCESS. 

In  this  process  the  chief  oljjcct  is  to  avoid  the  trans- 
ference necessary  in  the  duplex  method  and  at  the 
same  time  reduce  the  cost  of  installation.  This  is 
achieved  by  the  use  of  a  converter  in  the  shape  of  a 
square  ladle,  which  carries  the  metal  from  the  blast 
furnace  to  the  open  hearth  furnace,  and  in  which  pre- 
liminary refining  is  carried  out  at  the  former  by  means 
of  hot  blast,  introduced  at  a  low  pressure  from  the 
side  and  played  on  the  surface  of  the  metal.  The 
latter  is  then  taken  to  the  open  hearth  furnace,  where 
the  charge  Ls  completed  in  the  usual  manner. 

Comparing  the  two  processes,  the  use  of  hot  blast 
increases  the  oxidation  in  the  converter  and  also  the 
temperature  at  the  surface.  The  oxidation,  how- 
ever, will  not  be  so  complete  as  if  air  were  blown 
through  the  metal,  for  in  the  ordinary  Bessemer  process 
a  10- ton  charge  witli  a  blowing  engine  of  17,600  cubic 
feet  capacity  per  minute  requires  eight  minutes  for 
completion.  An  especial  dithculty  caused  by  surface 
blowing  is  the  destructive  action  of  the  flame  on  the 
wall  of  the  vessel  opposite  the  tuyeres.  To  avoid  this. 
Daelen  has  recently  introduced  a  converter  of  circular 
form  with  radial  or  tangential  tuyeres. 

The  cost  of  maintenance  and  operation  in  this 
process  is  considerably  less  than  tliat  of  the  preceding 
one.  On  account  of  the  lower  bla.-it  pressure  the  cost 
for  steam  is  less.  Furthernuire,  tlve  loss  is  not  so 
great,  as  is  shown  by  the  tact  that  when  using  an 
iron  with  ;'2  per  cent,  manganese,  i  per  cent,  silicon 
and  ys  per  cent,  carbon  the  loss  was  only  7^  percent., 
carbon  being  brought  down  to  i  per  cent.  This  could 
probably  be  reduced  by  the  use  of  metal  with  i  per 
cent,  manganese,  which  would  be  sufficient  for  the 
purpose.  Furthermore,  when  using  high  siUcon 
iron  it  is  possible  to  utilise  the  excess  heat  obtained 
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by   the  combustion   of  silicon   by  adding  ore,  whicli 
hastens  the  process  and  increases  the  product. 
THE     KERNOHAN     PROCESS. 

In  this  process  the  molten  metal  is  poured  slowly 
into  a  long  furnace,  through  which  it  passes  in  a 
shallow  stream  in  an  inclined  runner,  which  forms 
the  bottom  of  the  furnace.  In  this  runner  tuyeres 
are  set,  through  which  air  is  blown,  thus  refining  the 
metal  as  in  a  Bessemer  converter.  As  the  necessary 
heat  is  obtained  by  the  combustion  of  the  silicon 
and  manganese,  these  elements  must  be  present  in 
sufficient  quantity.  The  depth  of  metal  is  only 
about  three  inches,  so  that  the  large  surface  and  small 
mass  of  the  bath  are  extremely  favourable  for  refining. 

The  action  of  the  blast  is  more  complete  than  in 
surface  blowing  and  is  even  more  rapid  than  in  the 
duplex  process,  without  the  necessity  of  the  high 
pressure  required  in  the  latter.  At  the  works  of 
Bolckow,  Vaughan  and  Co..  Middlesbrough,  the 
time  which  the  metal  required  to  run  through  the 
furnace,  using  a  blast  pressure  of  10  lb.  per  square 
inch,  was  only  five  or  sbc  minutes.  It  is,  further- 
more, convenient  that  the  duration  of  the  blow  does 
not  need  to  be  very  exact,  as  it  is  possible  to  take 
tests  before  transference  to  the  open  hearth  furnace. 
After  the  preliminary  refining  the  metal  passes  into  a 
runner,  in  wliich  it  is  held  back  by  means  of  a  dam, 
and  thus  collected  until  an  emptj-  ladle  is  placed  under- 
neath. The  operation  is  tlierefore  continuous  and 
delays  at  the  open  hearth  furnace  are  reduced. 

The  completion  of  the  charge  is  carried  out  in  the 
usual  manner  and  with  the  same  speed  as  in  the  duplex 
process.  The  loss  in  the  Kernohan  process  amounts 
lo  about  9  per  cent.,  which  cannot  be  reduced  by  the 
introduction  of  ore.  The  lining  of  the  first  furnace 
suffers  considerably  and  the  repairs  to  its  bottom 
do  not  cost  much  less  than  the  Bessemer.  Changing 
the  tuyere  is  not  by  any  means  a  simple  operation, 
so  that  long  delays  occur,  which  would  seem,  to  make 
the  installation  of  an  extra  furnace  of  the  same  type 
desirable.  However,  this  method  of  operation  costs 
less  for  maintenance  by  reason  of  the  simphcity 
of  the  mechanical  arrangements,  which  also  results  in 
low  cost  of  installation. 

THE    PIQ    AND    ORE     PROCESS. 

In  the  processes  previously  described  the  oxidation 
is  carried  out  by  means  of  impure  oxygen,  as  the  air 
contains  ;7  per  cent,  of  other  elements,  while  when 
indirect  oxidation  is  made  use  of  to  refine  and  decar- 
burise  the  iron  the  pure  oxygen  of  iron  oxide  is  used, 
which,  however,  must  first  be  separated  from  the  ores, 
necessitating  a  great  expenditure  of  heat.       This  use 


of  heat  to  break  up  the  oxides  of  iron  forms  an 
important  factor  in  judging  processes  which  use  in- 
direct oxidation,  as  may  be  seen  by  the  following 
consideration  : — 

The  reduction  of  ferric  oxide  by  molten  iron  is 
efiected  in  two  stages.  First  in  the  formation  of  ferrous 
oxide  by  means  of  carbon,  which  consumes  heat 
amounting  to  204  calories  per  pound  of  iron.  Accordmg 
to  the  formula,  C  -i-  Fe.^Oj  =  CO  +  2FeO,  each  pouna 
of  carbon  converts  133  lb.  of  Fe..O,„  containing 
93  lb.  Fe,  into  FeO. 

Calories. 
In  this  reaction  one  pound  of  Cdevelopo.  .  ..     1,120 

The  reduction  of  the  Fe.fi,,   to  FOe   requires 

9-3  X  204  = 1.897 

Heat  consumed  . .  . .  •  ■  •  •       77/ 

The  ferrous  o.xide  thus  formed  is  then  at  a  lower 
temperature,  reduced  principally  by  silicon,  manganese 
ana  phosphorus,  but  as  the  temperature  increases  there 
is  a  greater  tendency  to  combustion  on  the  part  of 
the  carbon.  For  silicon  the  formula  is  Si  -h  2  FeO  = 
SiO..  +  2  Fe,  and  as  the  atomic  weight  of  silicon  is 
exactly  one-half  that  of  iron  (28  :  56),  i  lb.  of  the 
same  reduces  4  lb.  of  iron. 

Calories. 
In  this  re-action  i  lb.  Si  develops  by  combustion  3. 552 
4  lb.  Fe  reduced  from  FeO  requires  4x612      . .    2,448 

Heat  gained     ..  ..  .■  ■■  ••    '.'04 

Manganese  reduces  according  to  the  formula  Mn  + 

FeO  =  Ahio  -t-  Fe,  the  thermal  ettect  bemg  as  follows : — 

Calories' 

I  lb.  Jin  developcs  by  oxidation 785 

1  lo.  Fe  consumes  .  .  • .  •  •        '''2 

Heat  gained  ..  •.  ••         ••       >73 

By  the  oxidation  of  phosphorus  according  to  the 
formula,  2  P  -(-  5  FeO  —  P.jO.,  +  5  Fe,  each  pound  of 
P  reduces  4-5  lb.  Fe,  the  thermal  result  being  : — 

Calories 
I  lb.  P  develops  by  oxidation  . .  2,676 
4-5  lb.  Fe  recjuires  4-5  ^  '5i2        2.754 

Heat  cou.iumed  . .  . .  ■ .  •  •         78 

The  combi'stion  oi  carbon  ia  according  to  the  formula 
C  +  FeO  =  CO  -t-  Fe,  each  pound  ot  C  roilucuig  47  lb. 
Fe,  the  thermal  etiect  bein^  ;  — 

I  lb. C develops        ..  ..  Mso 

47ll>.  Fere.iuires47  X  6lJ  2.876 

Heat  consumed  ..  ..  •.  ••     ■,75<> 

It  will  be  seen  from  the  above  that  indirect  methods 

of  oxidation   are   only   possible   in    the   open    hearth 

furnace   where   extra   heat   is   available,   as    the   heat 

which  result™  from   the  oxidation  of  the  elements  io 
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the  pig  iron  is  used  to  disassociate  the  ores,  a  con- 
sideration, wl  ich,  especially  in  the  case  of  phosphorus, 
deserves  notice.  Favourable  for  the  development 
of  the  duplex  and  all  other  processes  with  molten 
metal  is  the  circumstance  that  the  greater  the  amount 
of  the  reducing  elements  (Si.  Jin,  P,  C)  present  the 
greater  is  the  amount  of  ore  reduced,  and,  as  a  matter 
of  fact,  the  product  of  a  furnace  when  making  steel  not 
too  low  in  carbon  increases  as  much  as  60  per  cent. 

It  was  to  he  expected  therefore  that  by  this  method 
the  loss  of  the  manganese  and  metalloids  would  be 
replaced  from  the  iron  reduced  from  the  ore.  as  was 
the  case  at  the  works  of  the  Glasgow  Iron  and  Steel 
rompany,  where,  when  using  an  addition  of  306  per 
cent,  ore  a  product  of  99-2  per  cent,  of  the  metal 
charged  was  obtained.  In  proportion,  however, 
to  the  amount  of  ore  added  the  body  of  the  slag 
increases,  which  results  in  various  difficvlties  ;  especially 
will  the  lining  in  the  furnace  be  attacked,  so  that  its 
life  is  short.  Furthermore,  the  output  of  the  furnace 
is  reduced,  as  the  reduction  of  the  ores  requires  a 
longer  time.  The  time  of  the  heat  in  Wishaw  was 
eight  hours  and  at  Witkowitz,  with  20  to  22  per  cent, 
addition  of  ore  and  10  per  cent,  scrap,  ten  hours, 
and  at  the  same  time  the  labour  and  fuel  costs  increased. 

In  view  of  this  fact  the  ore  process  in  its  original 
lorm  for  iron  with  a  medium  percentage  of  phosphorus 
did  not  find  many  users.  With  iron  containing  less 
than  O'l  per  cent,  phosphorus  and  02  per  cent- 
sulphur  the  prospects  are  changed.  Under  favour- 
able conditions  wnen  using  an  easily  reduced  ore  with 
OS  per  cent,  iron  as  much  as  85  per  cent,  of  the  latter 
can  be  got  out,  so  that  a  yield  of  105  per  cent,  may 
be  achieved. 

THE    MONELL     PROCESS. 

A.  Monell,  of  Pittsburgh,  developed  the  jiig  and  ore 
process  by  charging  limestone  and  ore  into  the  basic 
open  hearth  furnace  and  thoroughly  heating  these 
materials  before  the  molten  metal  is  poured  in.  The 
iron  contained  3-9  to  4'i  per  cent. carbon, 0-5  to  0'8  per 
cent,  phosphorus,  05  to  o'9  per  cent,  silicon,  08  to 
09  per  cent,  manganese  and  0'04  to  0x7  per  cent, 
sulphur.  An  hour  after  the  introduction  of  the  metal 
the  bath  is  free  from  the  phosphorus,  silicon  and 
manganese,  while  the  carbon  is  reduced  to  about 
-'  per  cent.  Alter  removal  of  the  phosphoric  slag 
the  temperature  is  increased  and  the  metal  is 
decarburised  in  the  usual  manner. 

The  preliminary  heating  of  limestone  and  ore  before 
charging  the  iron  is  a  step  in  advance.  Ihe  furnace 
lasts  longer,  the  phosphorus  is  easily  and  quickly 
separated  and  the  time  of  the  heat  is  correspondingly 
reduced.       On   the  other  hand    the  n:a-s  ol  partially 


fused  ore  and  limestone  tends  to  stick  to  the  bottom 
of  the  hearth,  so  that  in  time  the  capacity  of  the 
furnace  is  reduced. 

The  reaction  when  jiourinf,  hot  metal  on  the  ore  and 
limestone  is  not  so  violent  as  if  they  were  molten,  but 
during  the  period  a  foamy  mass  is  formed  and  as  much 
as  80  per  cent,  of  the  slag  runs  off,  accompanied,  how- 
ever, by  no  small  amount  of  iron.  This  period  of 
foaming,  caused  by  the  low  temperature  of  the  iron 
from  the  blast  furnace,  causes  the  decarburisation  to 
be  slower,  and,  as  no  short  time  is  needed  to  charge 
and  heat  up  ore  and  limestone,  the  output  of  the 
furnace  is  not  all  that  could  be  desired.  The  pro- 
duction of  a  40-ton  furnace  in  six  days  amounts  to 
662  to  718  tons.  The  loss  is  made  up  by  the  ore 
charged,  and  there  is  even  a  gain  of  2  or  3  per  cent., 
but  the  relative  amount  of  ore  reduced  is  still  low. 

Yhe   bertrand-thiel    process. 

In  this  process  an  endeavour  is  made  to  divide  the 
addition  of  ore  into  two  periods  and  between  two  basic 
furnaces,  and  by  the  separation  of  the  inactive  slag 
before  the  second  addition  of  ore  to  increase  the 
efficiency  of  the  bath  of  iron  in  the  second  furnace.  In 
the  first  furnace  a  part  of  the  lime  and  ore,  together 
with  solid  pig-iron,  is  charged  and  molten  metal  added 
to  the  same.  When  the  boiling  period  begins  a  further 
addition  of  ore  and  lime  is  made,  enough  being  added 
so  that  the  siUcon  and  manganese  are  completely 
removed,  the  phosphorus  reduced  to  O'Oi  or  0-02  per 
cent,  and  the  carbon  to  abo'Jt  2  per  cent.  This  stage 
is  reached  in  two  and  one-half  hours  from  the  beginning 
of  the  charge  and  the  re-action  then  ceases. 

riie  partially  refined  metal  is  now  separated  from  the 
slag  by  transferring  the  metal  to  a  second  open  hearth 
furnace,  where  it  is  poureil  upon  heated  scrap  and 
limestone,  after  which,  by  the  addition  of  fresh  ore 
and  limestone,  a  new  slag  is  formed.  During  this 
period  the  metal  increases  rapidly  in  temperature,  as 
it  is  only  covered  by  a  comparatively  small  amount 
of  slag.  As  the  latter  is  not  thinned  and  weakened 
by  the  old  cinder  and  has  in  consequence  iron  ill  excess, 
tlie  mutual  action  of  the  two  is  intensified,  so  that 
decarbi'risation  takes  place  very  rapidly. 

If  tlie  addition  of  the  ore  in  the  first  furnace  is  meas- 
ured in  the  method  indicalrd,  the  period  of  completion 
li  about  the  same  as  that  of  the  preliminary  relining,  so 
that  delays  are  avoided.  1  he  total  time  of  the  heat 
amounts  to  five  or  six  hours,  so  that  each  furnace  works 
four  to  five  charges  per  day — that  is,  double  as  much  as 
in  the  other  ore  processes.  I'he  yield  is  as  high  as  in 
Ihe  Monell  process,  up  to  lu;  per  cent.,  and  the  slag 
from     the    first    furnace    contains     a    percentage      of 
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phosphoric  acid  which  makes  it  of  equal  vahie  as  that 
from  the  basic  Bessemer. 

The  disadvantages  of  the  pig  and  ore  process  appear 
also  in  this  to  a  greater  or  less  extent,  especially  the  wear 
on  the  lining,  w-hich  is  very  considerable  in  the  first 
furnace,  but  on  account  of  the  smaller  amount  of  slag 
is  less  in  the  second.  These  disadvantages,  together 
with  those  occasioned  by  the  transference  from  one 
furnace  to  another,  are  counterbalanced  by  the  pro- 
duction. At  tbeHoesch  Steel  Works,  in  two  furnaces 
of  27  tons  capacity,  there  were  produced  in  24  hours 
190  tons,  as  against  175  tons  in  the  scrap  furnace. 
This  figure  can  be  considerably  increased  if  the  period 
in  the  first  furnace  is  shortened  by  means  of  pre- 
liminary heating  of  the  ore  and  limestone.  By  this 
means  the  yield  would  also  be  increased,  as  hitherto 
25  per  cent,  of  the  refining  has  been  carried  out  by 
the  oxygen  in  the  gases,  so  that  if  the  time  of  the  heat 
is  shortened  the  furnace  gases  will  have  a  less  oxidising 
effect  and  will  therefore  make  necessary  a  great 
addition  of  ore.  At  the  sarre  time  by  preheating  the 
ore  and  limestone  the  regularity  of  operation  will  be 
increased. 

It  must  not  be  forgotten  that  when  working  high 
phosphorous  iron  the  low  temperature  in  the  first 
furnace  ife  favourable  to  the  separation  of  phosphorus 
which  concentrates  in  the  preliminary  slag,  whereas  at  a 
higher  temperature  the  caibon  burns  more  rapidly  than 
the  phosphorus,  and  then  the  larger  part  of  it,  up  to 
50  per  cent.,  does  not  enter  the  slag  until  it  reaches  the 
second  furnace. 

Regarding  the  quality  of  ores  used,  tliose  which  are 
siliceous  and  low  in  iron  should  be  avoided,  as  an  in- 
creased body  of  slag  is  opposed  to  the  main  principle  of 
the  process  and  to  a  certain  extent  makes  its  advantages 
illusory.  Iron  of  any  composition  can  be  used  in  this 
process,  but  a  high  percentage  of  manganese  is  a  dis- 
advantage, as  it  delays  the  operation.  Phosphorus, 
on  the  other  hand,  on  account  of  tlie  increased  value 
of  the  slag,  is  not  undcsiralile. 

THE    TALBOT     PROCESS. 

In  this  process,  in  order  to  increase  the  temperature 
of  the  bath,  the  fluid  iron  is  mixed  in  with  a  bath  of 
steel,  whereby  the  temperature  of  the  iron,  aided  also 
by  the  combustion  of  the  gases,  is  raised  in  a  short  time 
from  1,200  deg.  C.  to  that  of  the  steel— that  is,  1,50a 
to  1,700  deg.  C. — whereby  the  action  of  the  oxide 
of  iron  on  the  fluid  metal  is  intensified. 

When  starting  a  Talbot  furnace  of  100  tons  capacity 
at  Frodingliam,  England,  the  furnace  is  first  filled  with 
50  tons  of  scrap  in  small  cliarges.  When  this  is  melted 
down,  roll  cinder  or  ore  and  limestone  are  added  in 


order  to  form  a  slag  rich  in  oxides.  Fifteen  tons  of 
molten  iron  are  then  added  slowly  without  shutting  ofi 
either  gas  or  air.  When  the  re-action  is  at  an  end  and 
the  bath  has  become  quiet,  ore  and  limestone  are  again 
added  and  another  15  tons  are  poured  in,  and  this  is 
continued  until  the  furnace  is  full.  When  the  heat  is  so 
near  completion  that  only  small  bubbles  appear,  the  slag 
is  run  off  through  a  slag  hole  by  tilting  the  furnace,  and 
the  charge  is  dephoephorised  with  burnt  lime,  lump  ore 
being  added  at  the  same  time.  When  the  metal  has 
become  sufficiently  hot  and  soft  the  furnace  is  tilted 
and  25  to  30  tons  of  steel  are  poured  into  the  ladle. 
Into  that  remaining  in  the  furnace  roll  cinder  or  ore  is 
added,  which  Ls  rapidly  taken  up  by  the  remaining  slag 
which  now  contains  but  few  oxides.  By  the  time  the 
necessary  repairs  arc  made  to  the  banks  the  slag  is  in 
such  condition  that  an  addition  of  25  to  30  tons  of 
molten  iron  can  be  made  w  ithout  fvrtlier  tielay.  While 
this  is  being  poured  in  the  gas  and  air  are  completely 
shi  t  oft,  as  the  furnace  rapidly  becomes  hot  by  reason 
of  the  combustion  of  the  elements  of  the  iron.  When 
the  iron  is  all  in  the  temperature  of  the  bath  increases 
because  the  carbon  monoxide  formed  by  the  carbon 
combining  with  the  oxygen  in  the  slag  burns  on  the 
surface  of  the  bath  when  it  comes  into  contact  with 
the  oxygen  in  the  gas.  As  a  result  the  preliminary 
refining  of  the  iron  is  completed  in  from  30  to  40 
minutes.  The  charge  Ls  finished  in  the  ladle  with 
antliracite  and  ferromanganese. 

The  main  feature  of  the  Talbot  proce.ss  is  the  con- 
tinuoi  sly  high  temperature  of  the  furnace,  which  results 
in  accelerated  action  of  the  iron  oxides,  and  instead 
of  the  bath  simmering  for  hoirs,  as  is  the  case  with  the 
other  ore  processes,  a  violent  toil  results,  which  is  the 
more  active  as  the  bath  is  low  in  carbon,  never  exceeding 
o'5  per  cent.  The  larger  the  furnace — tliat  is  to  say, 
the  more  steel  that  remains  in  it — the  greater  is  the 
surplus  heat  in  the  bath  and  the  more  easily  will  the 
variations  in  temperat  jre  be  taken  care  of.  which  result 
from  the  nature  of  the  ore  process  in  general  and  from 
shutting  off  the  gas  each  time  .the  furnace  is  tilted.  The 
rapidity  with  whicli  the  carbon  of  the  molten  metal 
is  removed  is  shown  by  the  fact  that  within  27  minutes 
the  carbon  is  reduced  from  0-46  to  o'i5  per  cent,  and 
in  7  minutes  from  c'5i  to  o'44  per  cent.,  a  circumstance 
which  makes  the  production  of  hard  steel,  such  as  used 
for  rails,  axles,  etc.,  considerably  more  simple. 

In  addition  to  the  more  rapid  decarburisation  the 
energetic  rc-aclion  between  metal  and  ore  results  in  a 
greater rcd\iction  of  the  oxides  of  iron  than  in  otherio 
direct  processes,  as  much  as  ql  per  cent,  of  them  being 
reduced  and  the  yield  being  as  hi);h  as  107  per  cent. 
There  is  no  limit  i'i-m  <'^  ''"■  ■■ii.ii' f  of  the  ore.     At 
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Frodingliam  a  material  with  45  per  cent,  iron,  870  per 
cent,  .silica,  624  per  cent,  alumina  and  1080  per  cent, 
lime  is  used.  The  composition  of  the  iron  is  also  not  so 
particular,  as  the  large  bath  of  disiliconised  metal  is 
capable  of  taking  care  of  high  silicon  in  the  iron  without 
injurj'  to  the  lining.  If  the  iron  contains  manganese 
there  is  a  separation  of  the  sulpor  similar  to  that  which 
takes  place  in  a  mixer.  A  high  percentage  of  phos- 
phorus has  the  disadvantage  of  lengthening  the  process 
of  dephosphorisation,  but  on  the  other  hand  an  iron 
w  ith  I  "8  to  2  per  cent,  of  phosphorus,  as  used  at 
Frodingham,  yields  a  slag  with  over  i6>  per  cent, 
phosphoric  acid.  A  further  advantage  of  the  large 
bath  consists  in  the  fact  that  the  bottom  of  the  hearth 
does  not  come  in  contact  with  the  slag  and  is  therefore 
protected. 

The  production  of  the  Talbot  process  is  considerably 
higher  than  in  the  other  ore  processes,  as  a  lOO-ton 
furnace  yields  2  5  tons  of  steel  every  three  hours.  A  200- 
ton  furnace  yields  still  more,  because  a  larger  amount 
of  fluid  steel  is  left  in  the  furnace  and  because  when  20 
tons  are  tapped  the  time  lost  is  not  much  less  than  if  40 
tons  are  put  into  the  ladle.  At  Frodingham  a  Talbot 
furnace  makes  36  heats  in  a  week,  while  the  old  style 
40-ton  furnace  working  with  70  per  cent,  of  pig  iron  and 
30  per  cent,  scrap  makes  only  eight  heats.  In  Pitts- 
burgh a  1 75 -ton  Talbot  furnace  of  the  Jones  and 
I.aughlin  Steel  Company  produced  1,600  to  1,700  tons 
of  steel  weekly,  and  gave  such  satisfaction  that  four 
more  such  furnaces  have  been  built  to  produce  325,000 
tons  yearly. 

Instead  of  the  molten  metal  it  is  possible  to  work 
with  an  addition  of  scrap,  which  is  quickly  melted  in 
1he  big  bath  of  steel  without  loss  by  oxidation,  which  is 
hindered  by  the  covering  of  slag.  This  fact  adds  con- 
siderably to  the  value  of  the  Talbot  process,  since  it 
makes  it  possible  to  smelt  large  quantities  of  iron  ore 
in  spite  of  its  low  specific  gravity,  so  that  by  increasing 
the  amount  of  ore  charged  from  20  to  40  per  cent., 
it  is  possible  to  increase  the  yield  to  J 15  per  cent. 

THE     SURZYCKI     PROCESS. 

Thcobject  of  this  process  is  to  introdiice  continuous 
working  in  the  same  manner  as  that  of  the  Talbot  process 
without  the  necessity  of  using  a  tilting  furnace.  With 
this  object  the  furnace  is  provided  with  two  tap  boles 
at  different  levels,  which  lead  into  a  double  runner,  so 
that  the  slag  and  part  of  the  metal  can  be  removed 
from  the  furnace  without  completely  emptying  it. 
Cold  scrap  is  first  melted  in  the  furnace  and  to  this 
molten  iron  is  added.  When  the  bath  has  become 
quiet  a  considerable  amount  of  ore  is  thrown  in,  followed 
by  more  molten  metal,  and  this  is  continued  until  the 
furnace  is  full.       Dephosphorisation  is  carried  out  in 


the  usual  manner  with  lime,  and  when  decarburisation 
has  proceeded  to  the  point  desired  a  part  of  the  metal 
is  run  out  through  the  upper  tap  hole  into  the  ladle, 
where  it  is  finished  by  means  of  charcoal  and  ferro- 
manganese.  The  tap  hole  is  then  closed  with  burnt 
dolomite,  the  banks  are  made  up,  ore  or  roll  cinder 
is  added  and  another  charge  ot  molten  metal  is  thrown 
in.  The  tap  hole  of  a  40  to  50  ton  furnace  is  so 
placed  that  25  to  30  tons  of  finished  metal  may  be 
poured  ofi  and  20  to  25  tons  left  in  the  furnace.  The 
lower  tap  hole  is  only  used  when  it  is  necessary  to 
completely  empty  the  furnace. 

In  Czenstochau,  where  Surzycki  introduced  his 
process  in  1902,  using  an  iron  with  0'6  per  cent, 
phosphorus,  20  to  25  per  cent,  ore  and  a  yield  of 
102  per  cent,  of  the  metallic  charge,  the  product  was 
75  to  90  tons  of  steel — that  is  to  say,  an  increase 
over  the  pig  and  ore  process  of  15  to  28  per  cent. 
Compared  with  the  Talbot  process  there  is,  however. 
a  considerably  smaller  yield  and  diminished  capacity, 
the  cause  of  which  is  the  greater  dilution  of  the  bath 
in  the  Talbot  process,  the  percentage  of  carbon  in 
the  stationary  furnace  being  twice  as  high  as  in  the 
Talbot.  Another  reason  is  in  the  greater  surplus 
of  heat,  which  makes  better  regulation  ot  the  operation 
possible.  The  output  is  also  smaller  than  tfcat  of  the 
Bertrand-Thiel  process,  even  when  it  is  taken  into 
consideration  that  the  furnace  at  Czenstochau  is  only 
8J  ft.  wide,  20  in.  deep  and  not  well  constructed. 
The  low  output  naturally  increases  the  running 
expenses.  The  first  cost  of  a  stationary  furnace  with 
the  tapping  arrangement  described  is  of  course,  con- 
siderably lower  than  that  of  a  tilting  furnace,  but  it 
must  not  be  forgotten  that  this  arrangement  naturally 
increases  the  danger  of  a  heat  breaking  out. 

Of  the  processes  described  the  Bertrand-Tliiel  and 
the  Talliot  processes  have  entered  into  effective  com- 
petition with  the  older  methods  of  working,  but  the 
scrap  melting  process  holds  the  field  wherever  old 
material  is  available  at  a  sufficiently  low  price.  One 
of  the  disadvantages  of  the  Bessemer  process,  either 
acid  or  basic,  is  that  of  restriction  to  an  exact  iron 
analysis,  while  the  Bertrand-Thiel  and  Talbot  processes 
permit  of  the  use  of  an  iron  of  almost  any  composition. 
Furthermore,  the  latter  permit  of  the  use  of  scrap  to 
any  extent  desired,  which  is  not  the  case  with  the 
Bessemer.  There  is  no  doubt  that  the  future  belongs 
to  the  Bertrand-Thiel  process,  where  quality  and 
variety  are  wanted,  and  the  Talbot,  where  large 
quantities  of  one  kind  of  steel  'are  required.  Neither 
process  must  be  regarded  as  completely  developed, 
and  that  of  Talbot  especially  is  capable  of  being  stilj 
further  improved. 

Slalil  uitd  Kiscn. 
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HETAL  TEST5  AT  WATERTOWN  ARSENAL. 


'T^HE  annual  report  of  tests  of  iron  and  steel 
and  other  materials  made  at  Water- 
town  Arsenal  and  drawn  up  by  Major  Frank 
Baker,  of  the  Ordnance  Department.  United 
States  Army,  has  just  come  to  hand,  and  as 
usual,  covers  a  wide  range  of  subjects  inter- 
esting to  engineers.  It  appears  that  during 
the  fiscal  year  ended  June  30th,  1904,  3,719 
specimens  were  tested.  They  are  classified  as 
follows  : — 

Gun  specimens    . .          . .          . .  129 

For  Ordnance  Department       . .  2.231 
For  other  Government  depart- 
ments  . .         . .          . .          .  •  59 

Investigative  tests         . .         . .  53^ 

Tests  for  private  parties           . .  762 

Total  3.719 


Much  of  the  routine  work  of  the  testing 
department  pertained  to  arsenal  material. 
Tests  on  ordnance  material  were  made  on  each 
of  234  days  during  the  year.  Further  examina- 
tion was  made  of  the  metal  in  gun  forgings 
which  showed  the  presence  of  streaks  therein. 
Proof  stresses  were  appUed  to  piston  rods  and 
retraction  ropes.  Helical  springs,  copper  cylin- 
ders for  pressure  gauges  in  the  determination  of 
powder  pressures,  mountain  gun  carriage  wheels 
and  axles,  and  gun  wire  were  among  the  specimens 
tested  on  account  of  the  Ordnance  Department. 
Additional  tests  were  made  of  the  metal  from 
a  carbon-steel  ingot  of  the  grade  of  steel  ased  in 
gun  forgings.  The  tests  were  with  specimens 
which  had  been  forged  at  different  tempera- 
tures, some  of  which  were  afterwards  subjected 
to  heat  treatment.  There  were  retests  of 
wrought  iron,  following  a  period  of  rest  of 
twenty-two  years  intervening  since  th(^  mis'innl 
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75-M.M.    MOU.STAIN  GUN'  CARUtAilE  WHEELS 
AXD  AXLE. 

The  upper  view  .shows  appcanncc  .it  the 
coiiinienceiiicnt  of  lest — dellcction  bar  and 
inicromcler  in  position. 

Ikncalh  is  shown  appearance  at  the  end 
oi  tt  st  and  ni. inner  of  failure. 
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stresses.  A  steam  turbine  having  a  normal 
rated  speed  of  38,000  rotations  per  minute 
will  be  used  for  the  purpose.  Appended  are 
details  of  some  of  the  tests  included  in  the 
report. 

WHEELS     AND     AXLE     OF     A     75-MILLIIVIETRE 
MOUNTAIN-GUN     CARRIAGE. 

The  wheel*  were  loaded  by  pressure  applied 
at  their  rims,  acting  in  an  inward  direction. 
The  reduction  in  the  gauge  of  the  wheels  was 
determined  under  successively  increased  loads, 
and  the  deflection  of  the  axle  observed  at  the 
middle  of  its  length,  as  shown  by  the  accom- 
panying photograph.  After  the .  test  the  con- 
dition of  the  wheels  is  shown  by  the  second 
photograph  on  page  gqci. 


Applied 

Reduction 

Deflection 

Reniarks  ''              | 

loads. 

IB  gauge. 

oj  axle. 

1 

Pounds. 

Inches. 

Inch. 

300 

0. 

0. 

Initial  load. 

400 

.07 

.003 

500 

.14 

.005 

tiOO 

20 

.007 

700 

.28 

.010 

SOO 

.37 

.012 

900 

.47 

.014 

1.000 

.53 

.017 

1.100 

82 

.019 

1,200 

.72 

.022 

1.300 

.81 

025 

Rested  one-half  hour. 

1.400 

.91 

.028 

1,500 

1.00 

03U 

1,600 

1.10 

.032 

1,700 

1  20 

035 

1,800 

1.30 

.037 

1,900 

1  42 

039 

2,000 

1.53 

041 

2.100 

1  65 

.045 

2,200 

1  78 

047 

2,300 

1  93 

(150 

2,400 

2  05 

052 

2,500 

2  20 

054 

2,000 

2  3fi 

057 

2,700 

2.57 

060 

Spokes  disturbed  at  hub. 

2.800 

2.77 

.063 

4,100 

Ultimate  strength. 

gauge  of  the  wheels  was  a  minimum  on  the  tront 
quarter. 

TE8T3    ON     62>IN.     CARBON     STEEL     INOOT. 

The  chemical  composition  of  the  steel  which 
iormed  the  subject  of  the  tests  summarised  on 
the  o]iposite  page,  was  as  follows  :- 


TEST     OF     WHEELS    AND    AXLE    FOR     75-MILLIMETRE 
MOl'NTAIM    r,vy    CARRIAGE. 

Fractured  two  spokes  at  the  hub  and  one 
spoke  at  tenon  at  the  felloe.  Bent  the  inner 
flange  of  the  hub.  Axle  permanently  deflected 
along  the  middle  of  its  length.  Hubs  worked 
f  eely  on  journals  after  the  test. 

New  wheels  were  placed  on  the  axle  after 
the  test,  and  their  gauge  measured  at  liottom 
2  ft.  2j  in.,  as  against  2  ft.  3f  in.,  the  gauge  of  a 
new  finished  axle,  showing  a  difference  of  |  in. 

The  deflection  of  the  axle  was  .such  that  the 


Carbon. . 

Manganese 

Silicon 

Phosphorus 

Sulphur 


•38 

•73 

■20 

•028 

•023 


The  specimens  were  square  bars  drawn  down 
under  the  hammer  at  different  temperatures, 
cooled  in  sand,  subsequently  reheated,  and 
finally  cooled  in  sand. 

The  specimens  were  of  -564  in-  diameter  by 

3  in.  length  of  stem. 

Specimens_8,029  to  8,040  inclusive,  and  num- 
bers 8,046  to^  8,049  inclusive,  were  reheated  im- 
mediately after  forging  to  the  original  forging 
temperatures  and  then  cooled  in  sand.  Num- 
bers 8,030  to  8,034  and  8,036  to  8,040  inclusive 
were  again  heated  as  >hown  and  finally  cooled 
in  sand. 

SHRAPNEL     CASES. 

The  shrapnel  cases  described  were  received 
from  Frankford  Arsenal,  and  were  made  by  the 
Bethlehem  Steel  Company.  The  following 
detail-  are  given  of  the  first  ca^e  ; — 

TEST     BY      INTERIOR     HYDROSTATIC     PRESSURE. 

E.xterior  diameter  of  case  turned  to  2  in.  -92. 
Interior  diameter  of  case  bored  to  2  in.  715 
tor  a  length  of  5  in. 
Case   entered   tesliiv;   cylinder    i  111..   leaving 

4  in.  length  of  reduced   thickness  of  walls  ex- 
])osed  to  the  interior  jiressures  of  the  test. 

Sectional  area  of  piston,  579  square  inches. 

Ca.se  i-uptured  longitudinally,  beginning  at  a 
point  in  the  exterior  surface  near  the  middle  of 
the  length  of  the  section  of  reduced  thickness. 
The  line  of  rupture  extended  in  one  direction 
to  the  end  of  the  case  ;  in  the  opposite  direction 
to  the  end  of  the  reduced  I'art,  where  the  line  of 
fracture  bifurcated,  cuivinvi  to  circumtiivntial 
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Appb'ed  loads. 

Exterior 
diameter 
0!  case. 

Remarks. 

Total  on 
piston. 

Interior 

pressure 

per  square 

inch. 

Fiber 
8tr*88  on 
case  p«r 
square 

inch. 

Pounds 
0 
24,IXK) 
30,000 
.l^i.OOO 
40,  (lIXi 
M.tRHl 
46,000 
OO.OCKI 
M.BOO 

Pounds, 
a 

4,14.1 
5, 181 
6,04.5 
6,908 
7,426 
7,945 
8,636 
9,085 

Pour»ls. 

0 

,18, 4-.'4 

Inches. 
2.92 
2.94 
2.95 
2.97 
2.99 
3.00 
3.04 
3.07 

Rapid  expansion. 
Ultimate  strength. 

111,986 

128,054 

WARSHIP  ENGINEERING. 


SHUAPNEL    C.\SE    TESTS. 

Appearance  of  fracture,  granular. 

Length  of  circumference  alter  rupture. 
maximum  10  in.  ^o. 

Circumferential  extension,  i  in.  -23  =  13-4  per 
C;nt. 


3-IX.    SHRAPNEL   CASE. 

C.isc  No.  1  after  riirtmc,  and  strip  for  bciidini;  test. 


VIZ  L  have  received  a  very  interesting  reprint 
from  the  igos-d  edition  of  "  Fighting 
Ships,"*  a  work  which  has  now  reached  the 
eighth  year .  of  issue,  and  appears  to  fulfil  an 
ever-increasing  sphere  of  usefulness.  It  is 
entitled  "  Warship  Engineering,"  by  Charles 
de  Grave  Sells,  M.Inst.C.E.,  and  leads  off  with 
an  article  on  propelling  machinery,  in  which 
turbine  progress  is  naturally  prominent.  As  to 
the  present  position  of  the  turbine,  the  author 
says    : — 

"  There  is  no  doubt  tiiat  the  advantage  of 
steam  turbines  over  reciprocating  engines  in- 
creases with  the  size  of  the  installation,  and  for 
a  vessel  requiring  only  i.ooo  h.p.,  it  is  certain 
that  no  one  would  think  of  installing  a  turbine 
engine  under  existing  conditions  :  but  lor  a 
vessel  of  15,000  h.p..  especially  it  continuous 
running  at  high  speed  is  required,  steam  turbines 
do  seem  to  present  undoubted  advantages  over 
the  old  type  of  engine. 

TURBINE     LIMITS. 

"  For  war  vessels  there  i-  now  a  pretty  clearly 
defined  limit  below  which  it  is  neither  advan- 
tageous nor  economical  to  go,  and  the  practical 
results  now  obtained  show  that  in  torpedo  boats 
having  a  speed  of  from  24  to  2b  knots,  and  from 
2.000  to  3,000  h.p.,  the  turbine  would  not  give  as 
good  a  result  as  reciprocating  engines  to  the 
extent  of  at  least  a  knot  in  speed  :  whilst  when 
the  vessel  Vas  running  at  13  to  14  knots  the 
consumption  would  probably  be  double  what  it 
would  be  with  reciprocating  engines,  even  if  a 
cruising  turbine  ws^  rttte.!." 

AIR-PUMPING     PLANT. 

Mr.  de  Grave  Sells  guei  on  to  point  out  the 
great  effect  which  the  advent  of  the  steam  turbine 
has  had  on  the  air-pumping  plant. 

"  A  high  vacuum  is  absolutely  necessary 
to  obtain  its  fullest  efftciency,  and  it  was  found 

'  Fightiiij;  ahips.  Founded  iind  catted  by  Fred.  T.  Jane.  S.impson 
Lou'.  Ma^^ton  and  Co  .  Ltd. 
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that  sufficiently  satisfactory  results  were  not 
obtainable  with  the  pumps  as  usually  fitted. 
The  British  cruiser.  Amethyst,  was  originally 
fitted  with  combined  air  and  circulatmg  pumps, 
but  these  were  eventually  replaced  by  Messrs. 
Weir's  twin  air  pumps,  which  resulted  in  a  much 
better  vacuum  being  obtained.  This  firm  has 
furnished  the  air-pumping  plant  for  most  of  the 
turbine  ships,  and  in  their  type  the  condensed 
water  from  the  condenser  is  dealt  with  by  an 
independent  air  pump  of  their  usual  type,  havmg 
foot,  bucket,  and  head  valve  as  usual,  and  driven 
by  one  or  two  steam  cylinders,  according  to  the 
size  of  the  installation,  the  pump  rods  being 
connected  by  a  rocking  beam.  On  the  suction 
side  of  this  pump  a  large  air  vessel  is  fitted, 
and  from  the  top  of  this  air  vessel  a  connection 
is  made  to  a  dry  air  pump  on  the  top  of 
the  centrifugal  pump  engine,  and  driven  by  pro- 
longing the  rod  of  this  engine  ;  or,  in  some  cases 
the  dry  air  pump  is  driven  by  a  small  high-speed 
independent  engine,  and  disassociated  from  the 
centrifugal  pump  altogether.  The  effect  of  this 
arrangement  is  that  the  independent  air  pumps 
are  made  much  smaller  than  if  they  had  to  deal 
with  the  entire  volume  of  air  and  water,  as  the 
dry- air  pump,  drawing  from  the  top  of  the  air 
vessel,  takes  off  the  greater  portion  of  the  air. 
and  thus  leaves  the  independent  air  pump  to 
deal  almost  entirely  with  the  water,  the  result 
being  the  attainment  of  a  very  high  vacuum. 
On  a  trial  of  one  of  these  plants  fitted  for  a  set 
of  turbine  engines  97'8  per  cent,  of  vacuum  with 
corrected  barometer  was  obtained,  and  a  similar 
percentage  is  now  generally  looked  for  with 
these  plants." 

There  are  many  readable  pages  on  the  subject 
of  steam  generators,  and  inter  tilin  an  accoimt 
is  given  of  the  boiler  invented  by  Engineer 
Admiral  Miyabara.  and  largely  adopted  in  the 
Japanese  Navy. 

ELECTRIC     PLANT     ON     WARSHIPS. 

Another  subject  which  receives  a  good  deal 
of  attention  is  oil  fuel,  and  prominence  is  given  to 
the    increase    of    electric    generating    plant    in 


British  and  other  warships.  "  It  is  in  the  Lnited 
States,"  says  the  author,  "  that  electricity  still 
finds  its  greatest  development  for  use  on  war- 
ships, and  with  the  great  experience  had  there 
with  the  advantages  of  its  use.  it  has  been 
decided  to  adopt  it  still  more  largely  on  board 
the  16,000-ton  battleships  and  on  the  two 
14,500-ton  armoured  cruisers,  for  which  tenders 
were  received  the  commencement  of  this  year. 
In  the  battleship  New  Hampshire  there  is  to  be 
electrical  control  for  the  four  12-in.  guns,  and 
their  ammunition  hoists  are  to  be  operated  by 
electric  power.  For  the  supply  of  ammunition  to 
the  smaller  guns  there  are  to  be  twelve  7- in. 
and  fourteen  3-in.  hoists,  driven  at  constant 
speed  by  electric  motors,  as  well  as  four  horizon- 
tal ammunition  conveyors  operated  by  electric 
motors.  Amongst  other  uses  on  board,  elec- 
tricity is  to  be  used  for  all  the  tools  in  the  en- 
gineers' workshops  and  for  a  kneading  machine 
and  a  dish-washing  machine.  The  electric  plant 
consists  of  no  less  than  eight  dynamos  placed  in 
two  independent  dynamo  rooms,  and  six  motor 
generators  for  power  supply  to  the  turret- 
turning  motors.  There  are  to  be  ten  portable 
\  h.p.  ventilating  .sets,  fifty  ^S-h.p..  and  twelve 
J-h.p.  bracket  fan-. 

AN     AMERiOAN     EQUIPMENT. 

The  electric  plant  on  board  the  armoured 
cruder  Colorado,  which  has  recently  finished  her 
trials,  is  given  as  a  good  example  of  modern 
United  States  naval  practice  in  this  respect,  the 
auxiliary  machinery  operated  by  electricity 
being  as  follows  :  - 


4  turru-t-turiiiiiK  luolui - 
38  ammunition  hoists 

ti  gun  elevators 

4  rammers     .  . 

2  smoke  ejectors 
19  deck  hoists  ami  cranes    . . 
35  motors  for  water*"'-'   I'-t- 
26  ventilating  (an- 

e,  air  compres-^or- 

4  pumps 

[   lauiulry  niachiii' 

1  workshop  engiii' 

making  a  total  ot  1.045  »'*''-'J 

in.i'liiiK'iN . 


1J9 

u 
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i«5 


lui  the 


15 
L-lectric 


PAGE'S   WEEKLY. 


November  3,   1905 


IRON   ORE    DEPOSITS    ABROAD, 

POSSIBLE  FIELDS  FOR  FUTURE  ENTERPRISE. 

{CiniliiiuniJ  from  ftiQe  65S.) 


UNITED  STATES  (CHARLESTON    DISTRICT). 

Mr.  Consul  i!e  Coetlogon  ri-porf^  tliai  iron  ore  is 
somewhat  widely  distributed  in  the  western  counties  of 
North  and  South  Carolina,  Georgia,  and  also  in  the 
eastern  parts  of  the  State  of  Tennessee. 

Tennessee  is  the  most  important  State  in  this  consu- 
lar district  producing  iron  and  coal.  In  the  Georgian  iron 
district,  near  Altoona,  situated  between  Chattanooga 
and  Atlanta,  iron  ore  is  mined  and  forwarded  from 
there  to  the  blast  furnaces  in  Tennessee  and  Alabama 
for  treatment  of  the  ore,  there  being  no  blasting 
facilities  in  operation  at  present  in  Georgia.  South 
Carolina,  and  North  Carolina. 

The  principal  iron  mine  in  North  Carolina  is  situated 
at  Cranberry,  in  Mitchell  Coimty,  at  the  terminus  of 
the  Tennessee  and  Western  North  Carolina  Railroad. 
The  ore  bodv  consists  of  an  immense  lens  of  magnetite. 
The  ore  is  in  irregular  masses  through  the  gangue,  and 
is  at  times  intimately  associated  with  it  in  bands,  the 
extent  and  thickness  of  which  are  \ariable,  ranging 
from  a  few  inches  to  more  than  50  ft. 

The  only  other  mine  producing  iron  in  North  Carolina 
in  1901  was  the  Potato  Creek  Mine,  situated  in  the 
Pinev  Creek  District,  of  Alleghany  County,  and  it 
contains  magnetic  ore.  There  are  also  large  iron 
deposits  in  Ashe  County,  North  Carolina. 

Some  of  the  principal  other  iron  localities  of  North 
Carolina  for  magnetite  ores  are  in  Granville,  Stokes, 
Surry,  Catawba,  Ashe,  and  Mitchell  Counties  ;  while 
the  limonite  ores  are  inX'hatham,  Gaston,  and  Cherokee 
Counties.  Geologically  .speaking,  the  magnetite  and 
hamatite  ores  are  confined  almost  e.xclusiyely  to  the 
crystalline  rocks.  Some  limonites  are  also  found  in 
these  rocks  and  in  the  Ocoee  formation  of  Madison  and 
Cherokee  Counties.  The  history  of  iron  mining  in 
North  Carolina  dates  back  to  the  year  I7;9,  when  small 
sliipments  of  the  ore  were  made  to  England,  mined 
most  likely  from  the  bog  ores  near  the  coast. 

Tennessee  is  the  most  important  iron  producing 
State  in  this  consular  district,  as  before  mentioned  ; 
there  are  twenty-two  blast  furnaces  in  the  State, 
and  the  production  of  pig  iron  during  the  year  J901 
was  337,139  tons,  compared  with  207,8^5  tons  in  1890. 
The  amount  of  iron  ore  ])roduced  in  1900  was  504,171 
tons,  compared  with  47;, 294  tons  in  i>^y. 


TENNESSEE     VARIETIES     OF     IRON. 

There  are  three  varieties  of  iron  ore  found  in  the 
Tennessee  iron  districts,  viz.,  brown  ore,  or  limonite, 
red  fossil  ore,  and  the  carbonate  of  iron.  The  brown 
ore  is  found  in  a  belt  fifty  miles  wide,  west  of  Nashville, 
and  extending  from  the  Ohio  river  southwards  through 
Dickson,  Hickman,  and  \\'ayne  Counties,  in  the  State 
of  Tennessee,  to  Russelville  in  Alabama. 

This  ore  is  found  in  pockets,  or  banks,  some  of  which 
are  extensive  and  others  small.  The  best  deposits 
of  this  ore,  however,  so  far  as  has  been  ascertained,  are 
contiguous  to  the  Cumberland  and  Mannie  furnaces. 
The  distribution  of  the  deposit  includes  the  Nunuelly 
Banks  in  Hickman  County,  together  with  the  Mannie 
Banks  and  Wayne  Banks  in  Wayne  County. 

When  properly  dressed  these  ores  will  average  about 
50  per  cent,  in  metallic  iron,  about  8  per  cent,  in  sili- 
ceous matter,  and  a  variable  quantity  of  phosphorus, 
ranging  from  a  quarter  per  cent,  to  one  per  cent.  ; 
there  being  scarcely  a  trace  of  sulphur  in  any  ol  them. 
It  is  probable  that  the  deposits  near  Mannie  furnace 
and  southwards  through  Wayne  County  contain  as 
much  iron  ore  within  a  limited  area  as  any  otlier 
deposits  of  brown  ore  in  the  south.  As  much  as  twenty 
thousand  tons  has  been  mined  from  a  single  acre. 

The  red  fossil  ore  is  found  on  the  eastern  side  of 
Sequatchie  Valley,  Tennessee,  at  the  foot  of  Walden's 
Bridge  ;  this  ore  has  been  mined  for  many  years  at 
Inman,  and  used  in  the  South  Pittsburg  furnaces. 
While  there  appears  to  be  an  abundant  quantity,  the 
ore  is  low  in  metallic  iron  and  very  high  in  the  car- 
bonate of  lime. 

The  carbonate  of  iron  tailed  the  spathic,  or  black 
band  iron  ore,  occurs  in  a  stratitied  deposit  in  contact 
with  the  mountain,  or  Bangor  limestone,  forming 
usually  a  layer  between  that  and  the  lower  conglom- 
erate rock.  This  bed  of  ore  has  been  met  with  on  Crow 
Creek  in  Frankhn  County,  in  the  borings  at  Tracey 
City,  and  also  at  Beersheba  Springs.  It  is  3J  ft.  thick 
at  the  head  of  Hubbard's  Cove,  in  the  north-western 
j.art  of  Grundy  County,  its  characteristics  being  light- 
ness of  colour,  fineness  of  grain,  and  a  certain  resem- 
blance to  an  earth  coloured  limestone. 

This  ore  is  undergoing,  at  all  exposed  points,  a  change 
irom  the  carbonate  to  th.  limonite,  or  the  oxide  of  iron. 
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An  analysis  of  this  ore  has  been  made  by  the  Hon. 
Charles  W.  Hayes,  United  States  Geologist,  No.  i 
being    the     unchanged    carbonate,    and     No.    2    the 

oxvdised  carbonate  : — 

No.   I.     No.  2. 

Metallic  iron     ..  ..         35-19    4-.:  i 

Silica     ..  ■■  ..         5 '5  5       ^'''>" 

Carbonic  acid  . .  .  .       34"-9         — 

Phosphorus       ..  ..  14  ■-" 

The  above  shows  that  this  ore  compares  favourably 

with  other  carbonates  of  iron  found  elsewhere,  and  that 

it  would  give  good  results  in  a  furnace  after  roasting. 

THE    TRANSPORT    PROBLEM. 

The  nearest  shippuig  ports  to  Ihi-  iron  ore  sections 
in  this  district,  as  above  described,  capable  of  admit- 
ting ocean  steamers,  are  Savannah  and  Brunswick, 
in  Georgia,  Port  Royal  and  Charleston  in  South 
Carolina  and  Wilmington  in  North  Carolina  ;  each  of 
these  ports  is  about  four  hundred  miles  from  the  ore 
deposits. 

The  only  means  of  transporting  the  ore  to  the  ship- 
ping ports  would  be  by  railway,  and  the  last  quoted 
railway  rates  were  ten  to  twelve  shillings  per  ton,  equal 
in  United  States  currency  to  about  two  and  a  half  to 
three  dollars  per  ton. 

Negro  labour  is  perhaps  the  principal  kind,  the 
cheapest  and  most  available  for  mining  purposes,  all 
things  considered,  in  this  part  of  the  country  ;  it  is  worth 
from  a  dollar  to  a  dollar  and  a  half  per  day.  It  might 
also  be  possible  to  obtain  convict  labour, at  a  cheaper  rate 
from  the  State  in  Georgia,  Tennessee,  and  North 
Carolina,  by  making  special  contracts  with  the  authori- 
ties for  the  same,  rates  perhaps  depending  to  some 
extent  on  the  number  of  hands  wanted  and  period 
■  required. 

The  status  of  the  proprietors  of  the  ore  lands  varies 
greatly,  some  being  rich  and  quite  independent,  but 
many  holders  are  persons  of  moderate  means,  who 
would  be  willing  to  sell  on  reasonable  terms.  Much  of 
the  undeveloped  ore  land  could  be  bought  cheaply 
by  careful  purchasers,  who,  watching  their  opportunities 
and  taking  advantage  of  forced  sales,  could  at  times 
secure  good  bargains. 

Most  of  the  leading  real  estate  dealers  in  the  towns 
of  Atlanta,  Georgia,  Kno.wille  and  Chattanooga,  in 
Tennessee,  and  Ashcville,  in  North  Carolina,  could  put 
prospective  buyers  into  communication  with  sellers 
of  ore  lands  in  their  respective  localities. 

The  deposits  of  iron  ore  in  all  the  States  of  this 
district  have  been  at  some  time  worked,  but  the  pro- 
duct of  the  Tennessee,  North  Carolina,  and  Georgia 
mines  are  used  to  meet  local  demands  of  the  domestic 


American  markets,  practically  none  of  it  having  been 
shipped  abroad  during  the  past  five  years,  whilst 
foreign  shipments  of  iron  from  Charleston  (South 
Carolina)  also  from  Savannah  (Georgia)  during  this 
period  have  originated  in  nearly  every  case  at  Briming- 
ham,  Alabama. 

There  are  no  especial  obstacles  in  the  way  of  success- 
ful mining  in  this  district,  e.xcept  the  competition  of 
the  important  iron  manufacturing  establishmenfs 
around  Birmingham,  .\labama.  and  the  other  .\merican 
competitors  in  Pennsylvania  and  eUewhere 

NEW     ORLEANS 

A  report  by  Mr.  Consul  Vansittart,  states  :  Ex- 
tensive beds  of  iron  ore  are  to  be  found  throughout 
the  mineral  region  of  Alabama,  in  such  proximity  to 
cqal,  limestone,  and  dolomite,  that  its  manufacture  is 
much  cheaper  than  in  other  mineral  regions  ot  .\iuerica, 
where  these  materials  have  to  be  assemt)led  at  greater 
cost. 

The  brown  ore  is  found  in  pockets,  and  for  that  reason 
it  is  hard  to  estimate  with  any  certainty  the  extent 
of  the  same.  It  is  being  mined  extensively  in  eight 
counties,  viz.  :  Cherokee,  Etowah,  Calhoun,  Talladega, 
Blount,  Shelby,  Bibb,  and  Jefferson.  These  deposits 
are  said  to  exist  in  a  number  of  other  counties,  in  which 
there  has  been  no  mining  done  up  to  the  present  time. 

The  principal  ore  supply  is  from  the  red  ores,  found 
outcropping  on  Red  Mountain.  This  vein  runs  along 
this  mountain  for  a  distance  of  150  miles,  reaching  in 
some  places  a  thickness  of  26  ft.  There  has  been  no 
deterioration  in  the  quality  of  this  ore,  although  some 
of  the  slopes  have  been  driven  down  as  far  as  2.000  ft. 
The  supply,  therefore,  might  be  considered  practically 
ine.\Jiaufitiblc. 

The  number  of  men  employed  in  and  about  the  ore 
mines  is  about  five  thousand. 

The  production  of  ore  in  the  State,  ninety  per  cent, 
of  which  is  in  the  Birmingham  district,  was  : — 


In  1880 

,,  1885 

,,  1890 

..  tSg."! 

„  1899 

.,  1900 

,.  190' 


171.1  ,v>  tons. 

;i)5,ooo  ,, 

1,897.815  „ 

i.itig.igo  ., 

''.•7.000  „ 

;  <>g5.4o6  „ 

-.'<8i.S93  .. 


So  (ar  there  has  been  no  shipment  of  ore  from  the 
Birmingham  district  to  the  coast.  If  such  a  thing 
were  umlertalicn,  the  fceight  rate  would  probably 
be>boul  75  cents  per  ton. 

U«  be  ci'ntiniiiii,  1 
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A    COMBINED    AIR    PUMP     CONDENSER     AND 
DELIVERY  BOX  (BENN'S  PATENT). 

BY     MKSSRS.    S.     S.    STdTT    AND    CO.,     II.Asr.IXc'.DKN". 


WE  illustrate  here.vith  a  simple  and  compact  type 
of  combined  air-pump  and  condenser  specially 
designed  for  use  in  connection  with  factory  and  other 
engines,  where,  as  a  rule,  a  large  quantity  of  water 
hastobedealt  with.  To  the  makers,  Messrs.  S.  S.  Stott 
and  Co.,  of  Haslingden,  near  Manchester,  we  are 
indebted  for  the  following  particulars  : — 

As  will  be  gathered  from  figs,  i,  2  and  3,  the  air- 
pump  is  vertical,  the  pump-bucket  working  in  a  barrel, 
which  is  formed  by  a  continuation  of  the  walls  of  the 
condenser.  The  pump-bucket  casting  contains  no 
valves,  and  there  is  also  nothing  in  the  nature  of 
ioot-valves.    the   onlv   valves   in   the   pump   being   the 


iFIG.    I.      COMUIN'EU    AIR    PU.MP    COXDKN'SER    AND 
DELIVERY     l;OX. 


delivery  valves  preventing  the  return  of  the  water 
from  the  hot  well.  These  consist  of  rubber  flaps, 
held  by  their  upper  edges,  and  resting,  when  closed. 
against  grids.  They  are  held  entirely  without  the 
use  of  bolts  or  screws,  b^ing  registered  for  position 
by  dowels  cast  on  their  seatiugs. 

The  cast-iron  guards,  which  form  backings  for  the 
rubber  valves  also  hold  the  latter  to  their  work, 
being  themselves  secured  by  their  ends,  which  fit 
into  V-shaped  recesses  provided  for  the  purpose. 
-Any  valve  may  therefore  be  removed,  if  required, 
merely  by  lifting  the  guard  plate  out  of  its  pockets, 
for  which  operation  no  tools  are  required. 

The  hot  well  is  an  annular  space  formed  round 
the  air-pump  barrel,  and  is  fitted  with  a  light  cast- 
iron  cover  over  each  valve.  These  covers  may  be 
lifted  out  for  inspection  of  the  interior,  and  merely 
serve  to  prevent  water  splashing  over  the  sides  of  the 
hot  well  when  the  pump  is  delivering  large  quantities 
of  air. 

The  very  large  valve  area  permitted  by  the  arrange- 
ment, and  the  fewness  of  the  parts  will  be  appreciated 
upon  a  study  of  the  design.  The  most  noticeable 
features  of  the  pump  are  tlie  shape  of  the  bucket  and 
the  method  by  which  fool  valves  between  the  con- 
denser and  the  pump  barrel  are  eliminated.  The  bucket 
at  the  upper  end  of  its  stroke  emerges  altogether 
from  the  barrel  proper,  it  being  then  guided  by  a 
number  of  bored  faces  supported  from  the  walls  of 
the  condenser  and  forming  extensions  of  the  barrel. 

When  the  bucket  is  in  this  position  there  is  free 
communication  between  the  condenser  and  the  pump 
barrel,  and  all  water  will  at  once  run  down  into  the 
latter,  being  assisted  iu  its  progress  by  the  curvature 
given  to  the  condenser  shell  at  this  part.  The  con- 
denser is  thus  cliectively  drained  at  every  stroke- 
The  descent  of  the  bucket  tirst  shuts  off  communication 
between  the  condenser  and  pump,  and  then  drives 
out  the  trapped  water  through  the  delivery  valves 
into  the  hot  well. 

Owing  to  the  shape  of  llu-  underside  of  the  bucket, 
the  air  and  vapour  iu  the  liollow  part  of  the  cone  acts 
cis  a  cushion  to  the  blow  ;  but  it  is  very  evident  that 
unless    this   vapour    wa--   •lispelled    before    the   return 
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KIG.    2.      SECTION    OF   COMBINED   CONDENSER 
AXD    AIR     PUMP. 

of  the  bucket,  its  expansion  would  seriously  interfere 
with  the  volumetric  efficiency  of  the  pump.  The 
method  of  attachment  of  the  bucket  to  the  rod  consists 
as  will  be  seen  by  fig.  i,  of  cottering  the  bucket  on 
a  parallel  enlargement  to  the  rod,  tightly  against 
a  cylindrical  head.  Under  no  circumstances  can  the 
bucket  drop  off  the  rod,  though  it  may  be  removed 
easily  when  necessary.  The  cylindrical  head  of  the 
rod  descends  into  a  recess  cast  for  it  in  the  bottom 
cover  of  the  pump.  This  recess  becomes  filled  with 
water  when  the  bucket  is  at  the  top  of  its  stroke, 
and  when  the  Inicket  approaches  its  lowest  position 
the  water  is  forced  out  by  the  end  of  the  rod.  and 
sweeps  out  all  air  and  vapour  from  beneath  the  bucket. 

The  indicator  diagram  shown  in  fig.  3  was  taken 
from  tin-  underside  of  the  bucket  of  an  air-pump 
of  the  type  in  question,  and  illustrates  the  small 
amount  of  work  expended  in  maintaining  a  vacuum 
of  27  in.  in  the  condenser  of  a  certain  compound 
engine.  The  sudden  drop  of  pressure  on  the  com- 
mencement of  the  up-stroke  of  the  bucket  shows 
how  effectively  the  air  from  beneath  the  bucket  has 
been  expelled.  The  particulars  of  the  test  are  as 
follows  : — 
Particulars  of  the  Air-pump  Test,  June  J9tli,  1905. 

Horizontal  t^indem  engine,  with  8-in.  high-pressure 
cylinder,  14-in.  low-pressure  cylinder,  24-in. 
stroke,    iio  revolutions. 

Air-pump,  12  in.  in  diameter,  6-in.  effective  stroke, 
,S-in.  working  stroke,  1 10  revolutions. 


Temperature  of  engine-house,  82  deg. 
Temperature  of  injection  water,  80  deg. 
Temperature  of  overflow  water,  104  deg. 
Vacuum  by  mercury  gauge,  27  in. 
Vacuum  by  absolute  gauge,  2f  in. 
Capacity  of  water  tank,  71  gallons. 
Time  taken  in  filling  tank,  i  min.  16  sec. 
Height  of  air-pump  above  sea  level,  710    ft. 
The   mercury   gauge   is   by   Casartelli.    Manchester- 
The  absolute  mercury  gauge  is  by  the  Cambridge 
Scientific   Instrument   Company,    Cambridge. 

NOTE.  The  valves  In  connection  with  cylinders  are  of  the  D  slide 
type,  and  had  been  working  some  twelve  or  fourteen  years  without 
repairs.  The  clearance  in  the  high  pressure  cylinder  is  assumed  as 
from  s  to  10  per  cent,  of  the  cylinder  capacity. 

Three  separate  Richards  indicators  were  used,  one  for  each 
cylinder,  and  one  for  the  airpumj,  and  every  c ire  was  taken  to 
maintain  the  load  steady  and  to  ensure  the  accuracy  of  the  various 
readings. 

The  engine  at  the  time  ol  the  test  was  indicating 
31  indicated  horse-power. 

.\  small  pipe  as  a  by-pass  connecting  the  condenser 
with  the  underside  of  the  bucket  is  fitted  with  a  cock, 
which  is  open  when  the  engine  is  started,  and  after- 
wards closed  by  hand.  The  object  is  to  release  the 
load  on  the  pump  which  would  occur  were  there  no 
vacuum  in  the  condenser.  The  combined  condenser 
and  air-pump  is  made,  under  "  Benn's  "  patent,  by 
the  makers,  who  build  the  apparatus  in  various  sizes 
and  types,  either  driven  directly  from  the  engine 
or  independently  by.  motor  belting,  or  ropes.  It 
is  being  introduced  with  much  success  in  connection 
with  electric  li,^hling  and  factory  engines.  Specially 
designed  pumps  of  this  type  are  also  at  work  exhausting 
acids  and  vapours  in  chemical  work?.  When  u<ed  in 
conjunction  with  surface  condensers,  the  condensing 
chamber  is  reduced  in  height,  and  acts  as  a  receiver, 
the  pump  and  valves  remaining  as  before. 

It  may  be  added  that  these  pumps  are  now  working 
on  beam  engines  up  to  850  h.p.,  taking  their  motion 
direct  from  the  engine  beam,  which  gives  a  stroke 
to  the  pump  of  j  ft.  3  in.,  and  to  the  bucket  a  speed  of 
2i5  II.  per  minu'.c  williout  any  knocking. 
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ROLLER    BEARINGS. 


Bv   C.  C. 


SINCE  the  electric  motor  has  come  into  general 
use  the  question  of  the  economical  transmission 
of  power  has  come  more  prominently  before  manu- 
facturers, and  the  more  up-to-date  concerns  have  been 
<iuick  to  appreciate  the  possibility  of  effecting  large 
economies  by  eliminating  the  large  amount  of  frictional 
load  which  always  exists  with  long  heavy  lines  of 
shafting. 

j'  The  electric  motor  does  away  with  the  necessity  o£ 
a  great  deal  of  shafting,  especially  the  heavy  main  hues. 
At  the  same  time,  there  are  many  cases  where  it  is 
more  economical  to  employ  various  lines  of  shafting, 
each  separately  driven  by  an  electric  motor,  than  to 
have  each  and  every  machine  especially  equipped 
with  a  motor  of  its  own.  When  a  manufacturer  can 
stand  in  front  of  an  electrical  instrument  and  observe 
as  easily  as  he  tells  the  time  of  day  from  his  watch 
just  exactly  how  much  power  he  is  wasting  and  abso- 
lutely throwing  away  on  the  friction  on  his  hne  shaft- 
ing, he  is  very  apt  to  welcome  any  suggestion  that  will 
tend   to   materially  reduce   this   friction. 

Solid  rollers  have  been  used  for  many  years  off  and 
on.  but  these  bearings,  like  ball  bearings,  in  order 
to  be  thoroughly  durable,  must  be  very  nicely  made 
hardened,  and  ground  throughout,  which,  of  course, 
means  expense,  and  they  also  require  sleeves  on  the 
shaft,  which  means  a  lot  of  labour  and  trouble  in  fixing. 
Expense  again  stands  in  the  way  of  the  general  adop- 
tion of  these  bearings  for  general  line  shafting  trans- 
mission. There  are.  of  course,  cheaper  grades  of  solid 
roller  bearings,  but  what  appears  to  be  wanting  is 
a  roller  that  is  flexible  and  will  give  to  a  certain  degree 
to  the  various  inner  qualities  which  are  bound  to  exist 
in  ordinary  bearing  surfaces. 

In  the  writer's  experience,  the  only  bearing 
which  answers  to  this  description  is  the  Hyatt 
flexible  roller.  This  roller  was  invented  by  John 
W.  Hyatt,  who  also  invented  celluloid,  which 
is  known  the  world  over.  Mr.  Hyatt  experi- 
mented a  number  of  years  before  he  determined 
on  the  proper  method  of  making  a  roller  for 
machinery  bearings,  which  possessed  the  necessary 
degree  of  flexibility  in  order  to  make  it  durable  and 
highly  efficient.  The  Hyatt  roller  is  practically  a 
helical  spring,  being  wound  from  a  ribbon  of  steel 
into  this  shape.  The  diameter  of  the  roller  and  the 
size  of  the  steel  from  whitli  it  is  made,  are   all  varied 


according  to  the  speed  and  load  under  wliich  the 
roller  is  to  operate.  They  are  not  put  through  a  harden- 
ing process,  but  are  constructed  of  a  grade  of  steel 
especially  made  for  the  purpose,  which  is  hard  and 
very  tough.  The  rollers  arc  wound  in  a  special  machine 
constructed  for  the  purpose,  and  within  very  fine  limits 
of  absolute  size.  The  fact  that  they  are  flexible  and 
elastic  makes  it  possible  to  operate  them  ou  the 
ordinary  soft-steel  shafting  which  is  in  general  use, 
without  wearing  either  the  shafting  or  the  rollers  to 
any  appreciable  degree.  The  rollers  are  held  in 
position  round  the  shaft  in  a  brass  or  steel  cage  of  the 
simplest  construction,  with  bars  at  proper  intervals 
to  keep  the  rollers  practically  parallel  with  the  shaft, 
li,  however,  a  roller  is  permitted  to  get  very  slightly 
out  of  line  it  does  not  do  any  damage,  either  to  itself 
or  to  the  shafting,  due  to  the  fact  that  it  is  flexible  ; 
whereas  in  the  case  of  a  solid  roller,  if  it  becomes  the 
least  bit  out  of  parallel  with  the  shaft,  it  immediately 
begins  to  wear  heavily  on  the  ends  and  is  likely  to 
slip.  This  kind  of  thing  very  soon  renders  a  solid 
roller  bearing  useless. 

Regarding  the  efliciency  of  roller  bearings,  especially 
of  the  latter  class  described,  it  is  reported  that  in  a  plant 
which  was  operated  by  a  gas  engine,  a  saving  of  21 J  per 
cent,  of  the  gas  was  effected  by  substituting  rte.vible 
roller  bearings  in  the  place  of  the  ordinary  type. 
In  another  instance  by  doing  the  same  thing,  17J  per 
cent,  of  the  coal  was  saved.  The  heavier  the  shafting 
the  greater  the  saving  appears  to  be  in  proportion. 

The  two  great  obstacles  which  have  stood  in  the 
way  for  many  years,  of  the  general  adoption  of  roller 
bearings  in  mills,  for  shafting,  etc.,  have  been  the 
excessive  cost  and  unreliability  of  such  bearings,  that 
is,  unless  special  sleeves  were  provided  for  the  shafting 
it  was  found  that  the  hard  rollers  would  ruin  the 
shafting  in  a  very  short  lime.  Both  these  objections 
have  been  overcome  by  the  spiral  flexible  roller,  inas- 
much as  it  is  comparatively  cheap  and  does  not  require 
■  a  hard  sleeve  on  the  shafting  to  prevent  it  cutting  the 
same. 

The  reduction  of  the  cost  of  operating  a  plant  is 
a  subject  which  should  be  of  great  interest  to  all  manu- 
facturers, and  it  would  seem  that  it  would  be  quite 
worth  their  while  to  investigate  the  properties  of^the 
various  bearings  on  the  market  at  the  present  time, 
which  are  designed  to  accomplish  this  saving. 
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SHIPBUILDING    N0TE5. 


An  interest ing  launch  took  place  from  the  Woolston 
yard  of  Messrs.  John  I.  Thornycroft  and  Co.'s 
Southampton  works  on  Saturday  last,  the  vessel 
being  the  Branwen,  the  first  steam  yacht  constructed 
at  these  works.  Built  for  Lord  Howard  de  Walden 
to  Lloyd's  highest  diss,  she  is  of  the  following 
dimensions:  Length  overall.  135ft.;  between  per- 
pendiculars, 1 1 1  ft.  6  in.  ;  on  load  water  line,  108  ft.  ; 
breadth  moulded,  16  ft.  6  in.  ;  depth,  lift.  3  in. 
The  yacht  is  of  steel,  with  handsome  scroll  figure- 
head and  trail  board,  quarter  badges,  etc.  ;  the 
design  being  oak  leaves  and  acorns  in  relief,  and  era- 
bodying  the  owner's  armorial  bearings.  She  is  rigged 
as  a  fore  and  aft  schooner,  with  two  pole  masts  ;  the 
machinery  is  situated  amidships,  and  consists  of  a  triple- 
expansion  condensing  engine,  having  cylinders  9  in., 
15  in.,  and  25  in.  diameter,  with  a  stroke  of  18  in.. 
and  a  cylindrical  multitubular  return  tube  boiler, 
9  ft.  7  in.  inside  diameter,  by  8  ft.  9  in.  long,  constructed 
for  a  working  pressure  of  1 80  lb.  per  square  inch. 
The  j-acht  will  be  heated  throughout  by  steam,  with 
radiators  in  the  principal  cabins.  Two  boats  are 
to  be  carried  in  davits,  a  20-ft.  gig,  and  a  i6-ft.  cutter. 
Occasionally  a  14-ft.  motor  launch  will  be  carried  in 
place  of  the  cutter.  A  steam  capstan  for  working 
the  cables  and  warping  the  yacht  is  fitted  forward. 

Th.e  Fairfield  Shipbuilding  and  Engineering  Com- 
pany, Ltd.,  are  constructing  two  twin-screw  steamers 
for  the  Canadian  Pacific  Railway  Company.  They  are 
to  be  named  Empress  of  Britain  and  Empress  0/ 
Ireland,  and  are  expected  to  be  in  commission  early 
next  summer.  Each  vessel  will  be  of  14.500  tons  ; 
length,  550  ft.;  and  a  64-ft.  beam.  Their  twin 
engines,  of  the  balanced  reciprocating  typa  will  he- 
capable  of  sustaining  a  speed  of  19  knots.  The  desigi. 
and  equipment  of  the  steamers  render  them  equally 
serviceable  for  the  passenger  service  on  the  Atlantic, 
or  with  the  company's   existing  fleet  on  the  Pacific. 

On  Tuesday,  the  24th  ult.,  the  new  steel  screw 
steamer  Or.erhaustn  sailed  from  the  Tyne  after  a  suc- 
cessful trial  trip.  The  vessel  was  built  by  Swan ,  Hunter 
and  Wigham  Richardson,  Ltd.,  for  the  Deutsche- 
Aiistralische  D.G.,  of  Hamburg  She  is  386  ft.  in 
length,  by  50  ft.  beam,  and  has  been  built  to  attain 
the  highest  class  in  Lloyd's  Register.  The  engines 
and  boilers  have  also  been  constructed  by  Swan. 
Hunter,   and   "Wigham   Richardson,  Ltd.,   the  former 


are  of  the  quadruple-expansion  type  on  four  cranks 
on  the  Yarrow  Schlick  and  Tweedy  system.  On 
the  trial  trip  the  vessel  attained  the  speed  of  12J 
knots  per  hour. 

The  large  steel  screw  steamer  Zafra,  built  by  Messrs 
R.  Craggs  and  Sons,  Ltd.,  Tees  Dockyard,  Middles- 
brough,for  the  English  and  .\merican  Shipping  Company 
Ltd.  (managers,  C.  T.  Bowring  and  Co.,  London), 
proceeded  to  sea  for  her  official  trials  on  the  i8th  inst.. 
the  vessel  registering  an  average  speed  of  11  J. knots 
over  a  ten-knot  coarse.  The  cargo  arrangements 
include  six  powerful  steam  winches,  large  marine  type 
donkey  boiler  working  at  90  lb.  pressure,  and  double 
derricks  are  fitted  throughout.  Messrs.  Emerson, 
Walker  and  Thompson  Bros.,  quick  warping  steam 
windlass  is  provided,  and  powerful  steam-steering 
gear  amidsTiips.  The  water  ballast  arrangements 
which  provide  for  about  1,275  'on^  has  received  special 
attention.  The  machinery  was  fitted  by  the  North- 
Eastern  Marine  Engineering  Company,  Ltd.,  of  Sunder- 
land, having  cylinders  25  in..  42  in.,  68  in.  by  45  in. 
stroke,  steam  being  supplied  by  two  large  single-ended 
boilers  working  at  1 80  lb.  pressure  to  the  square  inch. 

Messrs.  R.  Craggs  and  Sons,  Ltd..  recently  launchei} 
from  their  Tees  Dockyard,  Middlesbrough,  a  steel 
cargo  steamer  359  ft.  long,  50  ft.  8  in.  beam. 
25  ft.  6  in.  depth  moulded.  The  vessel  is  being 
built  under  special  sur\'ey  to  take  the  highest  class 
under  Lloyd's  three-deck  rule  with  one  deck  laid,  having 
poop,  bridge,  and  forecastle.  Cellular  double  bottom 
is  fitted  throughout  for  water  ballast  which  is  also 
carried 'in  extra  large  after  peak  tank.  Powerfu' 
steam  winches  are  provided,  driven  from  a  specially 
lirge  marine  type  donkey  iKJiler.  Haslic's  steam- 
steering  gear  is  supplied,  and  improved  quick  warping 
steam  windlass  is  fitted  forward.  The  machinery 
will  be  fitted  by  Messrs.  Blair  and  Co.,  Ltd.,  of 
Stockton-on-Tees,  having  cylinders  it,  in.,  41  in., 
67  in.,  by  45  in.  stroke  steam  being  supiilied  by  two 
large  single-ended  boilers  working  at  a  pressure  of 
1 80  lb.  to  the  square  inch.  The  vessel  has  been 
designed  to  afford  a  large  cubic  capacity  and  is 
expected  to  lid  about  6,  loi)  tons  on  21  ft.  3  in.  draft. 
She  lias  been  built  to  the  order  of  Messrs.  \V.  H. 
Cockerliiie  and  Co.,  Hull,  and  on  leaving  the  ways 
was  namcil   Corinlliig. 
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OPENINGS  FOR   TRADE    ABROAD. 


Brazil. 

Tenders  will  be  opened  on  December  i6lh,  at  the 
offices  of  the  Municipality,  Sao  Luiz,  Maranhao,  Brazil, 
for  the  installation  ot  an  electric  lighting  system  in  that 
town. 

India. 

The  Times  of  India,  in  reporting  the  establishment  of 
a  motor  service  in  Assam,  between  Gauhati  and  Shillong, 
subsidised  by  the  Government,  remarks  that  motor  cars 
may  increase  con^iderably  in  numliers  in  that  district. 

Egypt. 

There  is  an  increasing  demand  in  Egypt  for  agri- 
cultural machinery,  both  steam  and  motor-driven.  Two 
distinct  kinds  of  machines  are  in  request ;  the  large 
cultivator  wants  a  powerful  and  solid  steam  plough,  and 
the  small  cultivator  a  light  motor  plough. 

Belgium. 

Tenders  will  shortly  be  invited  at  the  Bourse  de  Com- 
merce, Brussels,  for  the  supply,  in  one  lot,  of  ten 
weigh-bridges  for  wagons  of  15  tons  capacity.  The 
wxigh-bridges  must  be  delivered  within  twenty  weeks 
from  the  date  of  announcement  of  the  result  of  the 
adjudication.  Particulars  from  M,  de  Rudder,  11,  rue  de 
Louvain,  Brussels. 

Chile. 

Tenders  are  in  demand  for  the  construction  in  Chile  of 
a  floating  steel  dock  to  raise  vessels  of  1,000  tons  dis- 
placement, and  to  be  installed  in  the  naval  dockyard  of 
Talcahuano.  Tenders  must  be  sent  in  by  May  ist, 
1906,  to  the  "  Direccion  del  Material,"  Valparaiso,  where 
full  information  may  be  obtained.  They  must  be 
accompanied  by  a  deposit  of  about  i.2>333- 

Prussia. 

The  Diet  have  at  last  sanctioned  the  Prussian  Canal 
Bill,  which  provides  for  the  construction  of  a  waterway 
connecting  the  Rhine  and  the  Weser  with  a  branch 
canal  to  Hanover.  The  Bill  also  authorises  the  con- 
struction of  a  waterway  from  Berlin  to  Stettin  for 
vessels  of  600  tons,  and  two  minor  schemes  for  the 
improvement  of  the  waterways  connecting  the  Oder 
and  the  Vistula  rivers.  The  total  cost  is  estimated 
at  £16,728,750,  of  which  ;£i2,537,50o  are  for  the 
Rhine-Weser  Canal,  and  ;^2, 650,000  for  the  Berlin- 
Stettin  waterwav. 


South  Africa. 

The  Canadian  Commercial  Agent  at  Cape  Town  states 
that  owing  to  the  long  periodical  droughts  and  the  general 
uncertainty  of  rain  falling  in  many  districts,  deep  boring 
tci  establish  a  supply  of  water  when  needed  is  consider- 
ably on  the  increase.  Such  being  the  case,  adds  the 
agent,  the  demand  for  all  appliances  for  this  purpose  will 
greatly  increase  in  the  future. 

A  recent  issue  of  the  Orange  River  Colony  Govern- 
ment Gazette  contains  the  text  of  an  Ordinance  authori- 
sing the  construction,  by  the  Government  of  Natal,  of  a 
railway  between  the  towns  of  Bethlehem  and  Kroonstad, 
and  the  working  thereof,  and  of  the  railway  line  between 
Van  Reenen  and  Bethlehem. 

Bulgaria. 

On  tlie  I3tli  inst.,  tender?  will  be  opened  at  the  ollices 
of  the  Administrator  of  Finances,  Sofia,  for  the  supply  of 
3  first-class  carriages,  10  first  and  second-class  carriages, 
20  third-class  carriages,  10  mail  vans,  20  luggage  vans, 
and  .(CO  goods  wagons  of  lifteen  tons  capacity  (closed), 
and  150  two  a.xled  goods  wagons  of  the  same  capacity 
(open).  The  estimated  cost  of  the  goods  to  be  tendered 
for  is  about  /loS.ooo.  Specifications  and  plans  may  be 
obtained  from  the  above  address.  The  Bulgarian 
Ministry  of  Public  Works  proposes  to  ask  for  authorisa- 
tion for  a  scheme  of  local  railways,  quays  in  the  riverside 
towns  of  the  Danube,  docks  at  Varna  and  Bourgas,  and 
port  works  at  Baltchik.  In  addition,  the  Government 
will  in  1906  invite  tenders  for  the  construction  of  the 
remainder  of  the  Trans-Balkan  line. 

Netherlands. 

The  Commercial  Intelligence  Branch  of  the  Board  of 
Trade  have  been  notified  by  H.M.  consul  at  .\mstcrdam 
that  on  the  8th  inst.  tlie  '•  Tramweg-Maatschappij 
Eindlioven  Geldrop,"  of  Stationsplein,  Eindhoven,  will 
be  prepared  to  receive  tenders  for  : — Contract  No.  8. — 
The  construction  of  the  substructure  of  a  swivel-bridge 
over  the  Zuid-Willemsvaart  at  Helmond.  Contract 
j;q_  cj. — The  construction  of  the  iron  superstructure  of  a 
swivel-bridge  over  the  Zuid-Willemsvaart  at  Helmond. 
Contract  No.  10. — The  construction  of  the  substructure 
of  two  li.Ned  bridges  over  the  river  "dc  Aa  "  at  Helmond. 
Contract  No.  11. — The  constru'jtion  of  the  iron  super- 
structure of  a  bridge  for  ordinary  traflic,  and  of  a  railway - 
bridge  over  the  River  "  de  Aa  "  at  Helmond.  Copies  of 
the  contracts,  with  drawings,  may  be  obtained  at  the 
office  of  the  Tramway  Company  "De  Meijcrij,"  at 
Eindhoven. 
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CONTRACTS    OPEN. 

.Last  Day. 

Great  Yarmouth.— The  following,  lor  the 
Guardians  :  (Contract  Xo.  I)  two  steel 
Lancashire  boilers  ;  (3)  one  shallow  well. 
Mr.  W.  J.  Carpenter.  A.M.Inst.E.,  South 
Denes  Road,  Great  Yarmouth       Nov.  4 

Clacton-on=Sea.— Supply  and  erection  of 
the  following,  for  the  Clacton-on-Sea 
I'rban  District  Council  :  (Section  A)  gas 
engines  and  dynamos  ;  (B)  switchboard  ; 
(C)  underground  mains ;  (b)  iccumula- 
tors  ;  (K)  meters  ;  (F)  crane  ;  (G)  build- 
ings. Mr.  W.  H.  Trentham,  39,  Victoria 
Street,  Westminster,  S.\V Nov.  6 

Edinburgh-  —  Installation  of  intercom- 
munication telephone  system  throughout 
theofliccs,  Ca- tie  Terrace,  Edinburgh,  for 
the  Edinburgh  Parish  Council.  Mr.  R. 
M.  Cameron,  architect,  53,  Great  King 
Street,  Edinburgh -N'ov    7 

London.— Supply  of  about  394  tons  of  steel 
bridge  girders  and  other  iron  and  steel 
work  of  British  manufacture,  for  the 
Great  Western  Railway  Company.  En- 
gineer, Paddington  Station  Nov.  7 

Gorton.— Supply  of  20  new  carriages,  for 
the  Cheshire  Lines  Committee.  Mr. 
(.  G.  Robinson,  carriage  and  wagon 
superintendent,  Great  Central  Railway 
Works,  Gorton         Nov.  7 

Manchester.— Supply  of  (a)  tramcar  trucks  ; 
{bi  electrical  equipments  for  cars,  for  the 
tramways  committee.  Mr.  J.  M.  M'Elroy, 
General  Manager,  Tramways  Department, 
55,  Piccadilly.  Manchester Nov.  11 

Coventry.  —  Supply  and  erection  at 
their  Foleshill  works  of  six  purifiers,  each 
30ft.  wide  by  6ft.  deep,  four  of  the 
puriliers  to  be  30  ft.  long  and  two  to  be 
60  ft.  long  each,  with  24-in.  diameter 
valves  and  connections,  for  the  Gas  Com- 
mittee. Mr.  Fletcher  W.  Stevenson, 
engineer  and  general  manager,  Gasworks, 
Coventry         Nov.  13 

Barrow=in=Furness.— Supply  and  erec- 
tion ol  (Sectioi\  .\)  one  500-k.w.  combined 
steam  engine  and  generator  ;  (B)  one 
balancer  booster  ;  (C|  switchboard  panels 
and  connections  for  generator  and 
booster  ;  (0)  one  water-tube  boiler  with 
superheater  :    (E)  one  mechanical  stoker  ; 

(F)  steam  and  exhaust  pipes,  valves,  etc.  ; 

(G)  one  economiser  ;  (H)  ironwork;  (I) 
one  i5ton  travelling  crane  ;  (J)  one 
cooling"  tower— for  the  Corporation. 
Mr,  H.  R.  Burnett,  Electricity  Works, 
Barrow-in-Furness Xov.  13 


London.— The  work  and  materials  required 
in  the  construction  of  a  new  bridge  over 
the  Grand  Junction  Canal  at  Old  Uak 
Lane,  (near  Willesdcn  Junction)  for  the 
Light  Railways  and  Tramways  Com- 
mittee of  the  Middlesex  County  Council. 
The  contract  will  include  the  demolition 
of  the  old  bridge  and  erection  of  a  new 
.span  bridge  in  brick,  stone,  granite,  and 
.steel,  preparatory  to  the  laying  of  a  new 
light  railway.  Mr.  H.  T.  Wakelam, 
M.lnsl,C.E.,  county  engineer,  Middlesex 
Guildhall.  Westminster,  S.W 


Nov.  16 


Fleetwood  (Lanes.).— Construction  of  a 
new  hulking  adjoining  the  ferry  landing 
at  Knot  End,  near  Fleetwood,  for  the 
Fleetwood  I'rban  District  Council-  Mr. 
Edward  Frobisher,  Town  Hall,  Fleetwood     Nov.  20 

Waterford. -Supply    and    erection    of     a 
three-lilt  holder,  for  the  City  of  Waterford 
Gas  Company.     Mr.  R.  Bruce  Anderson, 
5,  Westminster  Chambers,  Victoria  Street,        ^ 
London,  S.W.  ■■ 

COMING    CONTRACTS. 

Bath  -1  he  L.ic.il  G.,vc.unicnt  Bo.iid  has  considered 
the  report  made  by  Mr.  Hooper  on  the  application  ol 
tlie  Town  Council  for  a  loan  of  ^10.0.30  for  electric 
lighting  purposes,  and  has  sanctioned  the  borrowing 
by  the  Council  of  /i8,l20. 

Shoreditch.-Two  more  turbine  generators  are  to  be 
fbTaiiK^I  by  the  Borough  Council  at  an   estimated 

cost  of  i;  I  s, 000. 

Manchester.- Mr.  H.  Ross  Hooper  has  held  an  in- 
mna  fnto  the  City  C;ouncils  application  lor  power  to 
burrow  ;(6o.ooo  for  the  purpose  of  the  electric  supply 
undertaking. 

Dundee  -The  Tramways  committee  have  decided  to 
construct  the  Arbroath-road  electric  tr.imw.iy  line  at 
a  cost  of  ^4.000, 

HacKnev.— The  Finance  committee  have  approved  an 
expenditure  of  i,-4,ooo  for  work  in  connection  xvith 
the  scheme  for  taking  condensing  wate.  from  the 
river  Lea  for  the  electricity  department. 

Cheltenham.-Mr.  W.  O.  E,  Meade-King  has  held  an 
iiuu"  V  iio^;  an  .ipplicaliou  ol  the  town  council  for 
s.iiiciMM  to  a  loan  ,.l  X'lo,J2o  lor  sewerage  works. 

Coni8ton.-Mi-  F.  H.  Tullocli  h.is  held  an  inquiry 
into  a  proposed  loan. of  i"3.ooo   lor   purposes  of  a 

watci  supply  lor  the  township  ol  Collision. 

London  —The  London  County  Council  are  about  to 
itivilc  tenders  in  connection  with  the  reconstruction 
lor  electric  traction  of  the  lirst  224  miles  of  the 
northern  system,  which  h.is  just  been  acquired  by 
lUn-ciiiciit  from  the  North  Metropolitan  Company. 
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CONTRACTS    CLOSED. 

Alloa. — Messrs.  Mackay  Brotheis,  Alloa,  have  received 
ail  order  from  Lcindon  owners  for  a  steamer  to 
carry  2,200  tons  deadweight. 

Derby.  —  The  Parker  Foundry  Company,  of  Derby, 
liavc  secured  the  contract  for  next  year's  supply  of 
malleable  iron  castings  to  Messrs.  Swan,  Ilunter 
and  Wigham  Richardson,  Ltd.,  Wallsend-on-Tyne. 

Bolton.— At  the  Hever  Castle  Power  Station,  Hever, 
Kent,  four  "Bennis"'  stokers  and  natural  draught 
furnaces  have  been  installed  for  use  with  Lancashire 
boilers. 

Wolverhampton. — The  Midland  Electric  Corporation 
(or  pinver  dish  ibution,  Wolverhampton,  have  placed 
an  order  with  Messrs.  Ed.  Bennis  and  Co.  for 
three  stokers  and  compressed  air  furnaces  for  water- 
tube  boiler. 

Durban.— Messrs.  Hubert  Davies  and  Spain's  tender, 
^t  /--itS-^  17s.  3d.  for  tramway  work  has  been 
accepted.  • 

London.  —  Tlic  City  Corporation  has  accepted  the 
tender  of  Messrs  Lund  Brothers  and  Co.,  at  ;^4,igo, 
for  installing  the  electric  light  in  the  Foreign  Caltle 
Market,  Deptford. 

London  County  Council-— The  Highways  Com- 
mittee has  accepted  the  following  tenders  for  the 
supply  of  low-tensi^in  cables  and  the  laying  of  ducts 
in  connection  with  the  equipment  of  the  through 
tramways  between  the  Strand  and  the  .Angel, 
Islington  :  Low-tension  cable  :  Callender's  Cable 
and  Construction  Company,  laying  of  ducts : 
^4,o.;5  ;  Mr.  J.  A.  Ewart,  London,;{^2,8i4.  Messrs. 
tivered  and  Co.  for  the  supply  of  the  switchgear  for 
the  sub-station. 

Pontypridd.— The  Council  have  accepted  the  tender 
ol  the  Brush  Electrical  Engineering  Company,  Ltd., 
for  the  equipment  of  the  tramway  from  the  town  to 
Hafod,  at  £.3,003,  and  that  of  Messrs.  Henley's 
Telegraph  Works  Company  for  cables,  at  ;t'-!,5S5. 

Leeds. — The  contract  for  the  construction  of  the  New 
South  Yorkshire  Joint  Railway  has  been  secured  by 
Messrs.  Whitaker  Brothers,  of  Horsforth,  Leeds. 
The  line  is  to  extend  from  Kirk  Sandal,  on  the  Great 
Central  Railway,  to  Laughton,  and  <>o  bridges  and 
3,000  tons  ol  steel  girders  are  involved  in  the 
undertaking. 

London.— The  Brush  Electrical  Engineering  Com- 
panv,  have  received  the  following  orders:— County  of 
Uuiiiain  Electric  Power  Distributing  Company,  ten 
300  k.w.  transformers  ;  and  J,  Howden  &  Company, 
Glafgo.v.  150  k.w. dynamo. 

Middlesbrough.  —  A  contract  h.is  just  been  let  by 
the  London  County  Council  for  4,210  tons  i^f  acid 
sieel  track  rails  at  £7  Js.  6d.  per  ton  to  Bolckow, 
Vaugh.in  and  Co.,  Ltd.,  Middlesbrough,  the  total 
being  /^3i,i3i  i.Ss. 


APPOINTMENTS    VACANT. 

Ipswich.— The   Corpoialiou    invite  ,ip|Mic,i- 

«.  ..jtions  for  the  post  of  engineer  and  manager 

of   their   vv.iferworks.       The   sal.ary   will 

commence    at    /250    per  annum.      Mr. 

Will  Bantoft,  clerk,  Town  Hall,  Ipswich.     Nov.  lO 


Bolton.  —  The  Bolton  Corporation  invite 
applications  for  the  appointment  of  an 
assistant  engineer  in  connection  with 
extensions  of  their  waterworks  under, 
taking.  Commencing  salary  ^^250  per 
annum.  Mr.  Samuel  Parker,  town  clerk, 
Town  Hall,  Bokon Nov.  12 

India  Office.  —  Kor  the  service  of  the 
tJovernment  of  India,  an  assistant  for 
the  carriage  and  wagon  department  of 
the .  North-Western  Railway  of  India, 
Salary  to  commence  at  Rs.450  per  month, 
rising  by  increments  ol  l\s.50  per  month 
yearly  to  a  maximum  of  Rs.Ooo  per 
month.  Director  -  General  of  ■  Stores, 
India  Office,  Whitehall,  S.W Nov.  13 

India.  -The  Bombay,  Baroda,  and  Central 
India  Railway  Co.  invite  applications  for 
appointment  as  a  chief  draughtsman  in 
the  carriage  and  wagon  department  of 
the  company's  service.  Salary.  Rs.  400 
per  calendar  month.  Mr.  T.  W.  Wood, 
Secretary,  Gloucester  House,  Bishopsgate 
Street  Without,  London,  E.C Nov.  15 

Gloucester. — The  Corporation  invite  appli- 
citions  lor  the  appointment  of  general 
manager  of  electric  light  railways  within 
and  near  the  city  of  Gloucester.  Mr.  Geo. 
Sheffield  Blakeway,  town  clerk,  Guildhall, 
Gloucester       Nov.  13 


APPOINTMENTS    FILLED. 

Midland  Railway.  — Mr.  Henry  Fowler,  gas 
engineer  to  the  Midland  Railway  Company,  has  been 
appointed  by  the  Directors  to  be  in  addition  the 
assistant  works  manager  of  the  locomotive  depart- 
ment. 

Willesden. — The  Willesden  Board  of  Guardians  h.ive 
appointed  A.  Moorhoiise,  of  Burnley,  engineer-in- 
charge  in  connection  with  their  electrical  installation. 

London. — The  Northampton  Institute  have  made  the 
following  appointments  for  instructors  in  mathematics 
for  their  engineering  courses:  Mr.  D.  Heron,  M.A,, 
for  day  courses,  and  Mr.  W.  A.  Pretty  for  evening 
courses. 

West  Ham. — Mr.  R.  Huyh  Seabrook,  of  Barking,  has 
been  appointed  electrical  engineer  to  the  West  Ham 
Corporation. 

London.  —  Dr.  .Vlex,  McKen/.ie,  lecturer  and  senior 
demonstrator  at  the  fiiiversity  of  Birmingham,  has 
been  appointed  head  of  the  chemical  department  at 
Birkbeck  College,  in  succession  to  Dr.  J.  E.  Mackenzie . 

Leith.— Mr.  Lewis  B.  Barclay  has  been  appointed 
engineer  to  the  W.tter  of  Leith  Purihcation  and 
Sewerage  Commissioners,  at  a  salary  of  ,£.200  per 
annum. 

Portsmouth. — Mr.  Herbert  Chatley,  of  the  borough 
engineer's  department,  Fulham,  has  been  appointed 
Lecturer  in  Civil  Engineering  at  the  Portsmouth 
Technical  Institute. 

G. P.O.— Mr.  A.  E.  Eames  has  been  appointed  senior 
assistant  controller  at  the  Central  Telegraph  Office. 
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Stock  Exch.^nge  Settling  Days.— Settling  days  on  the  Stock  Exchange  are  as  follows  :  — 
Consols  :  Dec.  1st.     General  Settlements  :   Nov.  15th,  30th  ;  Dec.  14th,  29th.     Bank  Rate,  September  -iHth.  1905,  4  percent. 


1.— ENGINEERING,     IRON,     AND     STEEL 
COMPANIES. 


ENGINEERING,  IBON,  AND  STEEL  COMPANIES.— Contd. 


Present 
Amount 

1 

1^' 

DlTl-                                 Name. 

Paid 

Closing 

SubBorlbed. 

dend.  1 

11,370 

. 

5% 

Alldays  *  Onions  Pneumatic  Engi- 
neering, Ltd 3 

2J-  3 

10,000 

5 

3/- 

Do.     Cum.  Puef.  6  per  cent.    . .        6 

4|—  6i 

3,210,000 

1 

1  - 

Armstrong  (Sir  W.  G.l,  VVhitworth 

and  Co.,  Ltd.        I 

Sg-  3t 

76,970 

5 

2/- 

Do.            4%  Cum.  Pref..         ..        5 

5}— 6J 

1,500,000 

100 

4% 

Do.            4%  1st  Mort.  Dba.Rd.l  100 

103  -105 

£100,000 

100 

H% 

Aveling  and  Porter,  Ltd.,  4J°o  Reg 

Mt.  Debs.  Red 1  100 

96  -  99 

630,000 

1 

ink 

Babcockand  Wrlcoi.Lta.Ord.    ..       1 

33-4 

100,000 

1 

nn. 

Do.                 „     6%  Cum.  Pref.!      1 

lA-lft 

20,000 

6 

3/- 

Baker  (Joseph)  and  Sons,  Ltd.,  6% 

Cum.  Pref j      5 

5  -  5i 

250,000 

1 

63a. 

Baldwins,  Ltd.,  BJ%  Cum.  Pref.    . .        1 

ifc-'A 

£250,000 

Stk 

H% 

-   Do.  1st  m.  4*%  Deb.  Stk.  Red.    100 

lOl!  -104 

150,000 

4i 

2/8| 

Barrow  Haematite  Steel  Co.,  Ld.,  0.       4  J 

i|-  H 

60,000 

44 

3/- 

Do.           do.        Cum  2nd.  Pref. !      ii 

33,334 

6 

2/6 

Bayliss,  Jones  and  Bayliss, Ltd., 5% 

Cum.  Pref.  Shares           . .         . .        5 

4?-5i 

jE  500,000 

100 

44% 

Beardmore  (Wm.)  &  Co.,  Ltd.  4J% 

1  St  Mt.  Debs.,  Red.. Scrip 50"„pd,     — 

in4»-i06i 

50,000 

10 

«/- 

Bell  Brothers,  Ltd.,  6%  Cum.  Pref.      10 

I2J^  123 

£366,600 

Stk 

4% 

Do               4%  Deb.  Stock,  Red.  1   100 

100-102 

200,000 

1 

1/- 

Beyer,  Peacock  and  Co.,  Ltd.,  Ord.        1 

8  -  4 

300,000 

1 

6ga. 

Do.           5J%  Cum  Pref.                     1 

i-  I 

£300,000 

Stk 

4i% 

Do.           4i%  Red.  Deb.  Stock    100 

93-96 

1,629,760 

1 

6d. 

Bolckow,  Vaughan  and  Co  ,  Ltd.,  0. 

Nos.  1-1,629,760       1 

l.4i-l|ft 

1,860,900 

1 

Sid. 

Do.            Nos.  1,639.101-3,500,000,    12/- 

31-1^ 

1,160,000 

1 

lOid. 

Bronn  (John)  and  Co..  Lim.,  Ord., 

Nos.  1. 1,160,000,    15/- 

1ft- Ift 

690.000 

1 

1/2 

Do.  Ord.,  Nos.  1,160,001-1,750,0001      1 

74,000 

10 

6/- 

Do.        5%  Cam.  Pref 10 

!!i-Ili 
91-101 

154,500 

5 

2/<i 

Cammell,  Laird  &  Co.,  Ltd.,  Ord...!      5 

282.600 

5 

2/6 

Do.           5%  Cum.  Pref.     ..        6 

53-59 

450,000 

1 

1/L'S 

Clayton  A  Shutllewortb,  Ltd.,  Ord.        1 

.S|-laS 

70,000 

5 

2/6 

Do.      5%  Cum.  Pref i      5 

5J-5g 

£250,000 

Stk 

4% 

Do,      4%  1st  Mort  Db.  Stk.  Red  1  100 

100  -102 

100,000 

10 

30'- 

Consett  Iron  Co..  Ltd.,  Ord..         ..1      71 

37-38 

57  031 

10 

10/. 

Crossley,  Bros  ,  Ld  ,  Ord.  40340/97370 

10 

15H-15I 

40,339 

10 

5% 

Do.        5%  Cum   Pref 

10 

Hi— Hi 

75,000 

1 

2/6 

Delta  Metal,  Ltd.  Shares      .. 

1 

2i-  22 

1,259,594 

1 

SJd. 

Dorman,  Long  A  Co.,  Ltd 

1 

92'L-9i« 

£400.000 

Stk 

4% 

Do.    4%  IstMort.  Perp.  Deb.Stk. 

100 

200,000 

6 

3/- 

Dunderland  Iron  Ore  Co.,  Ltd.,  6% 

Cum.  Pref.  and  Participating.. 

6 

4J-4J 

250,000 

1 

93d. 

Dunlop  (James)  *  Co.,  Ltd.,  Ord... 

1 

«-  a 

300,000 

1 

?r 

Do.           6%  Cum.  Pref. 

1 

4,721 

13 

Ebbw  Vale  Steel,  Iron  &  Coal  Co., 

Ltd. 

13 

lOS-Hj 

69,764 

13 

10/. 

Do.                do.                 do. 

10 

i)-9i 

20.250 

ID 

8/- 

Elliott's  Metal,  Ltd 

a 

6-5 

8J-  9 

5,000 

10 

6% 

Do.    Cum.  Pref.  5%        ..         ..      10 

186,718 

Stk 

4% 

Do.    Deb.  4",,        100 

90-9 

25,000 

10 

6/. 

Fairfield  Shipbuilding  A  Engng.Co., 

Ltd.,  0%  Cnm.  Pref.        ..      10 

11J-121 
100-103 

£250,000 

Stk 

m. 

Do.      H%  Mort.  Deb.  Stk  .Red.    100 

126,000 

3 

HI- 

Fraser  &  Chalmers,  Ltd.,  Ord.       . .       8 

3?-41 

21,000 

8 

i/fl 

Do.               7*%  Cum.  Pref.       3 

5J-8 

10,000 

10 

B% 

Galloways,    Ltd.,  5%     Cum.   Pref. 

18001/28000    ..         10 

7e-8 

£150.000 

Stk 

*> 

Do.       4%l8tMort  Deb  Red..    100 

88J-S94 
OJ-  74 
104-  11 

16.800 
9,600 

10 
10 

10/- 

7% 

Greenwood  4  Batley,  Ltd.,  Ord.  ..      10 
Do.    7%  Cum.  Pref 10 

965,000 

1 

I/- 

Guest,  Keen  A  Nettlefolds.  Ltd.  Ord.       1 

n-n 

844,000 

5 

2/G           Do.       6%  Cum.  Prof.     ....       S 

6i-6j| 

£1,850,500 

Stk 

4% 

Do.        l%lrred.Mort.Deb.3tk    100 

lOli  -1(8 

13,000 

5 

2/6 

nwjiinis,  Ltd.,  5%  Cum.  Pref.       ..        6 

a  —  8 

:  -,(1,000 

1 

1/- 

HadHeld's  Steel  P'rirv  Co..  Ld..  Ord.        1 

3J-  4 

•JO.OOO 

10 

4/6            Do.       4J%  Cum:  Piei.  . .  '      . .      10 

m— 11 

:iu,000 

6 

8/.     HaIi(J.&E.),  Ltd.6%Cura.  Pref...       6 
1/0     Haivcy  United  Steel  Co.,  Ltd.       ..        1 

6-64 

408,505 

1 

9fl— iO(j 

47,600 

10 

7j?o    Hnwilmrn.  Leblie  A-  Co.,  Ltd.  Ord.     10 

28,001 

s 

7/-      Head,  Wrik'htson  4  Co..  Ltd.                     B 

5  —  r,i 

e5,oro 

1 

7t'l. 

Hill  (Richard)  A  Co.  (1899)  Ld.,  Ord.       1 

I  -1 

i8,noo 

6 

!1/. 

Do.        6%  Cum.  Pref 5 

6i-  ca 

101-103 

£100(100 

Slk 

r. ',, 

Hornshv(Richard)&Son8,  Ld.,Ord.      100 

0%  Cum.  Pref. 

Present 

% 

Last 

Amomit          4 
Subscribed.      1 

Dlvl. 

dead. 

760,000 

1 

71% 

26,000 

10 

B/- 

£250,000 

Slk 

4% 

37,500 

10 

20 

49,537 

10 

6% 

300,000 

1 

4i|d 

50,000 

6 

2/9 

40,000 

3 

2/U 

200,000 

1 

7*d. 

44% 

£800,000 

Htk 

40,000 

10 

5/- 

210,000 

1 

8;d. 

75,000 

1 

6M. 

44% 

£75.000 

Slk 

21.943 

5 

2/6 

14,248 

6 

6% 

6.000 

62J 

47/6 

73.000 

10 

6/- 

80.000 

5 

£250,000 

Stk 

44», 

122,000 

5 

1,6 

60,000 

6 

8/. 

70,000 

10 

10/. 

£400,000 

Stk 

4% 

20,000 

6 

8/- 

65,000 

1 



18,000 

6 



230,000 

1 



126,988 

6 

2/- 

73,062 

5 

2/- 

£380,000 

— 

6% 

360,000 

1 

7Jd. 

£360,000 

1 

75 

£350,000 

Stk 

44% 

36,000 

10 

12/- 

275  000 

1 

6d. 

300,000 

1 

na. 

£300,000 

Stk 

*% 

£115,800 

100 

6% 

£97,900 

100 

6% 

260,000 

1 

1/- 

800,000 

1 

1/21 

£300.000 

Stk 

44S« 

26,000 

10 

25.000 

10 

6/6 

£250,000 

stk 

\t 

86,000 

10 

65,000 

10 

6/. 

634,782 

1 

6d. 

688,846 

1 

6<l. 

£240,000 

stk 

1^ 

800,000 

1 

£2flO,C0O 

100 

4% 

£148,500 

1 

71d. 

£160,000 

1 

7U. 

10,000 

10 

6/- 

$508  I952(MI 

JIOO 

»i 

$MilJ:ini(NI 

SlIOII 

»'< 

Sinj'jKMCoo 

S  1000 

5',l. 

8,il.'.0,000 

1 

I/- 

750,000 

1 

Od. 

£750,000 

Hlk 

"X- 

£1,250,000 

Stk 

4% 

£1,000,000 
226,000 

too 

1 

\% 

600,000          1 

m- 

£300,000      Slk 

*lif 

7.087         6 

a/9 

000      Slk 

;s? 

OCMO         6 

06,fl«e  •    r. 

1    S/t 

£340,641   1    Blk 

At 

£160,000 

Htk 

Paid      Closing 


iHoward  &  Bullongh,  Ltd.,  Ord,     .         1 

Do.    6%  Pref. (Non.Qum.)  ..!    10 

Do.    4%  Deb.  Stk.,  Red.  after  1906    100 

Kynocli,  Ltd lo 

Do.    Cum.  Pref.  6%         ..        ,]'    lo 
Lambert  Brop.,  Ltd.,  Ord.    ..  i 

Do.        6J%  Cum.  Pref S 

Leeds  Forge  Co  ,  7"„  Cum.  Pref.    .   '      3 

Lysaght  (John),  Ltd.,  6%  Cum.  Pf.  '      1 

Do       4i'V,  IstMt.  Deb.  Stk.,Red.    100 

Mather  4  Hlatt,  Ld.,  G%  Cum.  Pref      10 

Measnre-s  Bros.,  Ltd.,  Ord.  ..        .         1 

Do.    64%  Cum.  Pref.      ..         .1       1 

Do.    4i%  Ist  Mn.  Db.  Stk.,Red.   100 

Muntz  Metal.  Ltd 16 

Do.     Prof.  6%  6 

Nantyglo  and  Blaina   Iron  Works, I 

Ltd.,  8".,  Cum.  Pref.i  621 
N.  Bnt.  Loco.  Co.,  Ltd.,  6"„  Cm.  PI  10 
North-Eastern  Stoel  Co.,    Ltd., 

14'»,l«tMrt.Db  Stk..Bed.;  100 
Pearson  A   Knowlcs  Coal  and  Iron 
Co.,  Ltd.,  Ord.,"B" 
Do.       0%  Cum.  Pref.  "A"     .. 
Peaao  &  Partners,  Ltd .,  Ord. 

Do.  4%  Perp.  Deb.  Stock  . 
Pe<"blesinruce|S:Co.,Ld.,6%Cm.P. 
Pooloy  (Henryl  4  Son.,  Ltd.,  Ord  . . 

Do.        6j"„  Cum  Pref 

Projectile  Co.  (1902),  Ltd.,  Ord.     .. 

Uhymney  Iron  Co.,  Ltd 

Do.        New 

Do.       6%  Mort.  Deb.,  Red.    .. 

RiohardBons,  Wcstgarth  A  Co.,  Ltd., 

Ord .  860,001  —700,000     . . 

Do.  6;,  Cum.  Pref. 

Do.       44%  Perp.  Deb.  Slock  . . 

Ruaton,  Procter*  Co,  Ltd... 

Scott  (Walter)   Ltd.,  Ord.     .. 

Do.  6",,  Cum.  Prof.    .. 

Do.  4"b  Porp.  Deb.  Slk.    100 

Sbelton  Iron,  Sle'eland  CoalCo.,Ld.j 

lat  Charge  6''„  Debs..  Red  . .    100 

Do.     6  "„  and  Mort.  Dobs.,  Red.,  100 

South  Durham  Slccl  A  I  roD,  Ltd.Or.       1 

Do.  6'„Cum.l>rct...        I 

Do.         44°„  Per.  Dob.  Stock  I  100 

Stepbenaon  (Robert)  A  Co.,  Ltd., Or.:    10 

Do.  6J'>,.  Cum.  Prof.  10 

Do.        4\,  I'ori).  Deb.Stook,  100 

Slewarlg  A  Lloyds,  Ltd.,  Ord.  {    10 

Do.        6";,  Cum.  Prof 10 

Swan,  Hunter  4   Wiiiham-  { 

Richardson,  Lim.  Ord.'      1 


Do. 


,  Cun 


Do.     4J'>„I«IM.irt.Dcb,8tk.Red    100 
Thaniei  Iron  Wurki,  Hhipluiilding 
4  Engineering  C(i.,Lid.,5"„  Cum. Pf.       1 

Do.    4'\,lrridecni.lslMorl.l)ob.    100 
Thornycroll  (John  I.)  A  t".i.,Ltd.Or.|      I 

Do.  ilo.      ti  •„  Cum.  I'rel.       1 

TylorfJ.)  A  Sons,  Ltd.  5",,  Cuni.Vf.      10 
United  Stales  st.el  Corp.  <om,Sik,  8100 

Do.  7V,  Cum.  I'ri.f.  Slock  »10a 

Do.     10  OOvr.  6'\,  Skg.ld.tl.Bds.  f  1000 
VIckrrs,  Hiina  4  Maiini,  I.td.Urd.         I 

Do.     .'.',.  Non-Ciiin.  I'rrf.  1 

Do.     :.••..  Non  rum.  Prof.  8look.    100 
'        Do.     4',.  Iht.M.irt.D.b.Mlk.Uud.    lOO 

Do.     4J';,  2ud  Mint.  l>cl>s.,ttod.    100 
iWcatdale  Steel,  Coal  A  Oolio, 
i  Ltd.,  Del.  Ord.       1 

I        Do.        «».,  Cum.Pril.  Ord.      ..        1 

Do.       4%  Perp<>tual  Dcb.Stock   100 
Wcldleaa  Sioel  Tube,   Ltd.,  Cum. 

I'rer.  6t       6 
Do.        Mori.  Dob.  44%     ..        .!    100 
Willans  «  Robinson,  Ord 


ift-  m 
m-isj 

S6  -09 

i8a-i,5j 

108-1  li 

i-5 

4-4i 
4-4i 

108  -110 

ni-uj 

a-  lA, 

1  98  -  161 

44-  6 
'    48- 6i 

!  80  —  88 
124-iaf 


5-54 
6  —  6* 
12i-13i 

loo-ioa 

4h-6J 
11/--I176 

2-  2i 
102-104 


94-97 
96  -100 
lA-lA 

98«Z'J^ 

80—  83 
19J-  20i 

m- 16 


afc 


Do. 


,  Pref. 


Do.       4'Vl«tM.<ri.l)eb.atk.Red   100 
Yorkshire  Iron  \  Vnn\  Co.,  Ltd., 

IJ'i,  IJt  Mort.  hrh.  Slk.  Red.    100 


8;o(ks  and  Shares  marked  •  »rc  quoted  ex-dividond. 


—  84 

as}-  39 

I07j-ll)8 

99-101 

28-aj 

,1A-  lA 

12U  -128 
1014-106* 
100  -108 

IJ-li 
It-  1* 

88-91' 

4»-4i 

9S-98 

J-  8i 

l1  —  82 

74-78 


IOI4 


PAGE'S     WEEKLY. 


II.  — ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTlilC    TIJACTION.— CoHfd. 


10,000 

1 

126,000 

1 

120,000 

1     1 

.1-40,01(1 

8 

f:)00,ooo 

Blk 

100,000 

6 

100,000 

6 

£600,000 

£200,000 

8tk 

400,000 

5 

f616,35S 

Stk 

106,781 

2 

160,000 

a 

£126.000 

stk 

£125,000 

Slk 

36.000 

S 

40,U0U 

6 

faoo.ooa 

Stk 

86,000 

8 

1:100,000 

— 

52,000 

6 

61,000 

6     1 

£800000 

Stk 

2J)3,381 

1 

£2ii3,8a4 

Stk 

90,261 

6 

17,189 

6 

£344,023 

Stk 

£100,000 

Stk 

112,100 

2 

31,390 

2 

£200.000 

Stk 

10,24H 

10 

26,000 

10 

£200,000 

Stk 

85.000 

6 

36,000 

5 

£60  000 

Stk 

50,000 

10 

£300,000 

100 

7,600 

10 

100.000 

1 

37,360 

13 

£150,000 

100 

Last 
Dlvl- 
dond. 


Alliance  Elec.Co.,  Ltd.  B% Cum.Pf. 
Aron  Eleo.  Meter  Ltd.,  0%  Cum.  P/. 

Bell's  Asbestos  Co.,  Ltd 

British  Aluminium  Co.  7%Cum  Pref. 

Do      6%l8t  Mort.  Ueh.8tk.Rd. 
British  InsulRted  &  Helsby  Cables 
Ltd.,  Ord. 

Do.  6%  Cum.  Pref 

Do.  4J%  Ist  Mori.  Deb.  Stk.  Rd. 
British  Thomson-HoustonCo. ,  Ltd., 

44%  iBt  Mort.  Deb.  Stk.  Red.  . . 
British  Westinghouse  Electric  and 

Manufac.  Co,,  Ltd,,  6%  Pref.  .. 

Do.        4%  Mort.  Deb, Stk.  Red... 

Brush  Elec.  Bnging.  Co., Ltd., Ord. . 

Do.        6%  Pref 

Do.       4j%Perp.l8tDeh.8tk... 

Do.        4J%P«''P'  -nd  Deb.  Stk. 
Callender'sCableAConstn.Ltd.Ord. 

Do.    5  %  Cum.  Pref 

Do.    4i%latMort.Deb  Stk.Red.i  100      !09  — 111 
Crompton  &  Co.,  Ltd 

Do.        5%  Ist  Mort.  Reg.  Debs 
Dick,  KerrS  Co.,  Ltd..  Ord. 


Do 


<)%  Cu 


.  Pref. 


I     hi-  71 

5»—  (il 

103  —106 


.\-n' 


14-13 

94  -99% 


44%  Deb.  Stock,  Red.    .. 
Doulton  S  Co.,  Ltd.,  6%  Cum.  Pref 

Do.    UtMort.4%Iree.Deb.Stk.j  100 
[Edison  and  Swan  United  Electric 
Light,  Ltd..  "  A  "  Shares 
I  Nos.  1-99,261 

Do.    "A  "  Shares  Nos.01-017. 139 
Do.    4%  Deb.  Stock  Red. 
Do.    6%  Second  Deb.  S(,k.  Red. 
Electric  Construction  Co.  Ltd.    .. 
Do.    7%  Cumulative  Pref. 
Do.    4"<,  Perp.  1st  Mt.  Deb.  Stk. 

lEvered  and  Co.,Ltd 

iGen.    Elect.    Co.  (1900|,  Ltd.,   5% 

Cum.  Pref. 

Do.    4%lst.Mt.  Deb.  Stk..Red. 

iHenley'B  (W.  T.)  Telegraph  Works 

Co..  Ltd..  Ord. 

Do.        44%  Com.  Pref 

Do.       44%  Mt.  Deb.  Stk.  Red. 
India  Rubber.  Qutta  Percha  & 

Telegraph  Works  Co.,  Ltd., 
Do.        1st  Mort.  Deb.  Red.     .. 

Parker,  Thos..  Ltd 

Scott  lErnesti  ,.t  Mountain,  Ld.,Ord. 
Telegraph   Construction  and  Main- 
tenance Co.,  Ltd. 
Do.        4%  Deb.  Bonds  . . 


100     106  —108 


Present 
Amount 

i 

Last 
1)1»1. 

Name. 

Paid 

Closing 

I'llOM. 

Subscribed. 

JB 

dand. 

£200,000 

Stk 

6% 

Buenos  Ayres  Elec.Trams  Co.  (1901) 

Ltd.,  5%  Db.  Stk.,  Red. 

100 

98-100 

£220,000 

100 

6% 

Buenos  Ayres  Gd.  Nat.,  Ltd.,  6% 

Ist  Deb.  Eds. 

100 

101-105 

102,268 

6 

6/- 

Calcutta  Tramways  Co.,  Ltd. 

5 

9J-  H 

£.150,000 

Stk 

44% 

Do.       4J"„  Ist  Deby  Stk.,  Red. 

100 

107  -109 

480,000 

1 

6d. 

Cape  Electric  Tramways,  Ltd.      . . 

1 

1  -11 

40,000 

6 

2/6 

City  of  Birmingham  Trams  Co., Ltd. 

6  "uCum.  Pref. 

5 

*i-H 

£300,000 

100 

4% 

Do.        4%  1st  Mort.  Debs.  . . 

100 

101—103 

£120,000 

Stk 

6% 

Colombo  Elec.  Tram.  4  Light.  Co., 

Ltd.,  6%  1st  Mort.  Deb.  Stk.  Red. 

100 

102-104* 

60,000 

10 

6/- 

Dublin  United  Trams.  C->.  (1H96), 

Ltd.,  Ord.    .. 

10 

134-144 

6!',987 

10 

6/- 

Do.    6",,  Pref 

10 

15  -   16 

30,000 

5 

2/8 

Isle  of  Thanet  Elec.  Trams,  and 

Light.  Co.,  Ltd.,  5%  Cum.  Pref. 

5 

ii-  25 

£160,000 

Stk 

4% 

Do.    4% Deb.  Stock.. 
London  United  Trams.  (1901),  Ltd., 

100 

83  —  88 

126.000 

10 

6/- 

5%  fum.  Prel 

10 

93-10} 

£1.031,000 

Stk 

4% 

Do.    4%  1st  Mort.  Deb.  Stk.  Red. 

100 

100-103 

£50,000 

Stk 

6% 

Madras  Klectrio  Trams  (1904),  Ltd., 

6%  Deb   Stock,  Rod 

100 

103  —105 

314,016 

1 



.Metropolitan  Elec.Trams,  Ltd.,Det. 

1 

,'. —    ,'. 

.500,000 

1 

6d. 

Do.           6%  Cum.  Pref 

1 

i"-iiV 

£360,000 

Stk 

44% 

Do.           44%  Deb.  Stock,  Red. 

100 

10(1  -10s 

60,000 

6 

6/- 

New  General  Traction    Co.,  Ltd., 

6%  Cum.  Pref 

5 

J-   14 

110,923         8  il9i  North  Metropolitan  Tramways  Co. 

£150,000  100  I  8j%  Do.               34%  Mort.  Debs. 

£196,200  Stk  !     6%  Perth  Electric  Trams,  Ltd.  (W.A.) 

1  ,        5%  1st  Mort.  Deb.  Stock,  Red.. 

24,600  10  10/-  PottenesElec.TractionCo.,Ld.,Or. 

24,600  10  6/-  Do.            5%  Cum.  Pref.     .. 

£220,000  Stk  '  44%  Do.           44%  Deb.Slk.,Red. 


4}- 


—  98 
101  -107 

a 

91 


?^_    "I 


-106 


li-2| 
92  —  95 
10  —  12 


12  —13 

54- 5| 

109—111 

154-164 
99  —102 
64—    7 

17/3—17/0 


IV.— ELECTRIC   LIGHTING   AND   POWER. 


i 

Last 

Dlvl. 

SubBcrlbed. 

S 

dend. 

1 

Paid        Closing 


III.— ELECTRIC    TRACTION. 


120,000 

260,007 
£230,000 

20,000 
10,000 
£46,300 
£191,3i0 
76,006 
69,391 
7.'',, 000 

75,000 


l.')3,.301 

156,437 

f  1, 000,000 

£'.<50,ullu 

100,000 


i 

Last 

Paid 

Closing 

a 

6 

3(- 

Anglo- ArgeTitine  Trams  Co.,  Ld.,Or. 

B    ' 

88-85 
H-  6i 

6 

2/6 

Do.                 6%  Cum  Pf. 

6 

Hik 

H% 

Do.                   Permanent 

6%  Debenture  Stock,  1888   .. 

100 

111  —144 

10 

12/- 

Barcelona  Trams  Co.,  Ltd.,  Ord.    . . 

10 

I8|-  MJ 
94-  10 

10 

6/- 

Do.           6%CumP(.8hare8 

10 

ion 

6% 

Do.           6%  Debs.,  Red.  .. 
Do.           44%Red.Deb.Stk. 

100 

98  -101 

stk 

44% 

100 

97  -102 

1 

Bath  Elec.Trams.  Ld.,  PI.  Or. 

1 

Z  -1 

1 

11-ld 

Do.          6%  Cum.Pf. 

1 

«-iA 

6 

— 

Brisbane  Electric  Tram  InvestmenI 

Co.,  Ltd.,  Ord 

6 

1  -   14 

6 

a/6 

Do.            6%  Cum.Pf. 

6 

3}-  41* 

Stk 

t^ 

Do.    4J%l8tDeb,Stk.,Red 

100 

96  -  9^ 

Stk 

Brit.  Columbia  Eleo.  Rly.  Co.,Ltd. 

Del.  Ord.  Stock      .. 

100 

12-!-12ll- 

% 

Pref.  Ord.  Stock     .. 

100 

109-112 

10 

rit.  Electric  Traction,  Ltd.,  Ord 

10 

91-104 

10 

6/- 

Do.        6%  Cum.  Pref 

10 

11  -114 

stk 

51^ 

Do.        E%  Pcrp.  Deb.  Stk. 

100 

121  -128 

Stk 

44?i 
•2/6 

Do.        4%  2nd  Deb.  Stk.  Red. . 

100 

07  —  !)9« 

6 

Buenos  Ayres  &  Belgrano  Electric 

Trams,  Ltd.,  Ord 

6 

8H-8H 

6 

8;- 

Do.       "  A"  6  ;i  Cum  Pref.      . 

5 

b 

8;- 

Do.       "B"         ido. 

b 

7.500 

IP 

7,500 

10 

7,600 

10 

£70,000 

Stk 

14,000 

•5    ' 

£60,000 

Stk  , 

27,507 

5     ' 

12,493 

6 

60,000 

6     ■ 

£288,782 

Stk 

70,000 

B 

80,000 

5 

£360,000 

Stk  1 

41,'436 

6 

£150,000 

Stk 

70,695 

10 

40,000 

10 

£400,000 

stk  ; 

£300,000 

Stk  1 

40,000 

10 

30,000 

10 

£400,000 

stk 

70,000 

6 

70,000 

6 

£300,000 

Stk 

£80,000 

Stk 

19,000 

5 

£.50,000 
15,000 

Stk.  ' 
10 

6/- 
44% 


Bournemouth  i  Poole  Elec.Sup.Oo., 

Ltd..  Ord.     ..  10 

Do.       44»o  Cum.  Pref.            ..  10 

Do.        6%  Cum.  Second  Pf.     ..  10 

Do.        4J%  Deb.  Stock  Red     . .  100 

Bromley(Kent) Elec. Li.  Apr. Co.Ld  6 

Do.      do.    44%  1st  Deb.  Stk.  Red.  100 
Brompton* Kensington  Elec. Supply 

Co.,  Ltd.  Ord.     ..1  6 

Do.        7%  Cum.  Pref.  Shares..!  6 

Calcutta  Elec.  Sup.  Cor.  Ltd., Ord..  |  6 
Central  Elec.  Sup.Co.,  Ltd., 4% Gaa. 

Deb.  S.k.    ..  100 
Charing  Cross  ,&  Strand  Elec.  Sup. 

Corp.,  Ltd.,  Ord 5 

Do,           do.    44%  Cum.  Pref...  6 

Do.           do.    4%  Deb.  Stk.  Red.  100 

Chelsea  Elec.  Sply.  Co.,  Ltd.,  Ord.  6 

Do.        do.    41%  Deb.  Stk.,  Red  100 

Cityof  London  Kl.LghtB.Co.,Ld.,0. 


Do. 


,  Pref. 


10 


160,000 
21,000 


Stocks  and  Shares  marked  *  are  quoted  ex-dividend 


6  ",,  Deb.  stk..  Red 

Do.      44"u  2nd  Deb.  Stk.,  Red  100 
Codntyof  London  Elec  Supply  Co., 

Ltd.,  Otd.  10 

Do.        6"„  Cum.  Prel 10 

Do.        44'„  Deb.  Stk.,  Red.    ..  100 

Edmundson'a  Elec.  Cor.  Ltd.,  Ord.  6 

Do.       iVV,  Cum.  Prel 6 

Do.        44  V,  IstVIort.Db.Stk.Reg  100 
Electric  Lighting  &  Traction  Co.  of 

Australia,  Ltd.  6%  Deb.  Slk.  Red.  100 

Folkestone  Elec.  Supply  Co., Ld.,  O.  6 

Do.        44",.  Ist  Deb.  3tk.,  Red.  100 

HavRnaElectncityCo.,Lld 10 

Hove  Elec.  Lighting  Co.,  I.,td.,Ord.  6 
'isle  of  Wight  Electric  Lights  Power 

Co.,  Ltd.  44".  Deb.  Btock,Reu.  100 
Kalgoorlie  Electric  Power  A  Light- 
ing Corp,  Ltd.,  6%  Cum.  Prel.  1 
Kensington  and  KnigbtsbridgeElec- 
tric  Lighting  Co.,  Ltd., Ord,  ..  6 


12i-  12J 
104-106 

11}  -  m 

107  —109 

-o^^zi^i. 

93-  lOi 

9i-  n 


7J-8 
6J-  63 

103  -106 
H-  6J 

no  —112 
l'^J-128 
18i-141 

124  —12s 

104  —106 

SI -101 

12S-12* 

I  111  —114 

I     S»-  6 


6}  -6} 

lOo  -ii:j 

9  —  10 

84-  8J 


NOVEMHKK    3.     1905. 


PAGE'S    WEEKLY. 


ELECTRIC  LIGHTING  AND  POWER.— CoiKd. 


TELEGRAPHS  AND  TELEPHONES.— Contd. 


FioBent     I 

Amount     ! 

Subecrlbed. 


Last 
I  Dlvl- 


^mount 
Sibftcrlbed. 


£135.000      Stk   i  4% 


111,000 

8 

1-93 

60,000 

6 

8/- 

£371,895 

Stk 

4% 

100,000 

IC 

•V- 

76,121 

6 

2/3 

•220,000 

Stk 

4*% 

260,000 

Stk 

3^% 

£25O.C00 

— 

li% 

10,852 

10 

8/- 

£59,000 

100 

4% 

16,500 

5 

2/6 

£60,000 

Stk 

4% 

£84,700 

100 

44% 

40,000 

S 

5/- 

20,000 

6 

3/6 

£150,000 

Stk 

St,% 

12,000 

6 

4/- 

£50,000 

Stk 

4% 

66,000 

5 

4/- 

100,000 

1 

60,000 

1 

8?a. 

£100,000 

Stk 

4^% 

60,000 

5 

2/H 

30,000 

5 

2/6 

£200,000 

Stk 

'  4,^% 

110,000 

6 

6/6 

[Kensington  and  Knightsbridge  Elec- 
j        trio  Lighting  Co.,  Ltd.,  and  the 
Notting  Hill  Electric  Lighting 

Co.,  Ltd. ,4%  Deb.  Stock,  Red.  100 

London  Elec.  Supply  Corp.,Ld.,Ord.  3 

Do.    6%  Pref 5 

Do..  4%lstMort.Db.Stk.,Red.  100 

Metropolitan  Elec.  Sup.  Co.,Ld.  ,0r.  10 

Do.    41%  Cum.  Pref 6 

Do.    4j%'stMort.Db.Sk.,Red.  100 
Do.    34%Mort.Deb.8tk  ,Red.  100 
Midland  Eleo.  Corp.  for  Power  Dis- 
tribution, Ld.,4*%  1st  Mort.Deb.  100 
Notting  Hill  Elec.  Ltg.  Co.  Ltd.Ord.  10 
Do.         4%  1st  Mort.  Debs.     ..100 
Oxford  Electric  Co.  Ltd.,  Ord.  5 
Do.        4%  Debenture  Stk.  Red.'  100 
Royal  Elec.  Co.  (of  Montreal) 

4§%  20.yr.  1st  Mort.Deb  '•  100 
St.  James'  &  Pall  Mall  Elec. 

Light  Co.,  Ltd.Ord. I  6 

Do.           7%  Pref 6 

Do.          3J%Deben.  Stock,  Red  100 
Smitbfield  Markets  Elec.  Supply 

Co.,  Ltd.  Ord.  5 

Do.        4%  Debenture  Stk  Red.  100 

South  London  Elec.  Sup.  Co.,Ltd,0.  5 
South  Metropolitan  Elec   Light        | 

4  Power  Co.,  Ltd.  Ord.'      1 

Do.        7%  Ciim.  Pref 1 

Do.        44%  1st  Deb.  Stock  Red.  100 

Urban  Electric  Supply  Co.,  Ltd.,  O.  6 

Do.    6%  Cum  Pref 6' 

Do.    4i%lstMort.Deb.Stk,Red  100 
Westminster  Eleo.  Supply  Corp. 

Ltd.,  Ord.  6 

Do.        5%  Cum.  Pref 6 


2-2i 

54-  5S 
99  -102 


101-103% 
14  —  15 
98  —100 


!4  —  15 

8J-     9* 
98  -100 


76  —  8C 
8J-4 


v.— TELEGRAPH  &  TELEPHONE  COMPANIES. 


i 

Last 

DlTl-  1 

Subscribed. 

1  dend. 

Paid  I     Closing 


£34,800     100 

25,000  I  10 

£763,580  '  Stk 

£3,118,210  Stk 

£3,118,210  Stk 

44.000  5 

*  15,000,000  JlOO 

£l,il03,8.'>6  Stk 
16,000  I  10 
6,000 
6,000 


£80,000 

60,710 

£85,800 


800,000 

£602,400 

£4.000,000 

i'2,000,000 

£1,836,814 

.160,000 


17,000 

72.680 

.£1,983,833 

£1,966  667 

260,000 

.£2,000,000 

£fiKy,.'.98 

179,313 

60,000 

£100,000 

11,839 
69,000 
40,000 
Jei79,947 
16,609 
.£80,008 
160,000 


60 


4% 


6% 
2/6 
84% 

4% 
Sid. 
lU- 

4% 


lAlrican  Direct  Tel.  Co.,  La.,4%  Mt.l 

Debs.  (Series  A),  Red 100 

Amazon  Telegraph  Co.,  Ld 1     10 

i  Anglo-American  Tel.  Co..  Ltd.,  Ord.    IOC 
Do.  6%  Preferred  Ordinary    100 

Do.  Deferred  Ordinary     ..100 

Chili  Telephone  Co.,  Ltd 5 

iCommercial  Cable  Co.,  Capital  Stk.jJlOO 
Do.  Sterl.60O-yr4%Deb.  Stk.,Red.  100 
Cuba  Submarine  Tel.  Co.,Ld.,  Ord.l  10 
I  Do.  10%  Preference  ..  ■.  10 
Direct  Spanish  Telegr.aph  Co.,  Ord. 
10%  Cum.  Preference 

Do.       44%  Debs 

Direct  U.S.  Cable  Co.,  Ltd 

Direct  West  India  Cable  Co.,  Ltd., 

44%  Reg.  Debs. 

.East.  &  S.  African,  Ld., 4%  Mt.Dbi. 

Do.    4%  Rg.  Mt.  Dbs.  (Mauritius 

Subsidy).. 

Eastern  Extension,  Australasia  and 

China,  Ltd. .. 

I        Do.    4%  Mort.  Deb.  Stk.,  Perp. 

lEastern  Tele.  Co.,  Ltd.,  Ord. 

Do.        3%Prel. 
I        Do.        4%  Mort.  Deb.-    . .         . .  I  100 
Great  Northern  Telegraph  Co. .Ltd., 
1  (of  Oopeuhagcnl    ..      10 

Halifax  and  Bermudas  Cable  Co., 
!         Ltd..  44%  let.  Miirt.  Debs.  Red.    100 
^  Indo-European  Tele.   "o.,Iitd.        ..      35 
Monte  Video  Telephone  Co., Ltd. ,0.       1 
National  TelephoneCo.,  Ltd.,  Pref.    100 

Do.       Deferred 1  100 

I        Do.        6%  Non-Cum.  8rd  Pref.         6 

Do.        34?i  Deb.  Stk.,  Red.     ..100 

Do.        4%        do.        do.  ..I  100 

Oriental  Telephone  &  Elec.  Co., Ltd. I      1 

Do.        6%  Cum.  Pref 1 

'Pacific  &  European  Tel.  4%  Guar.! 

Debs.  Rod...    100 
Reuter'8  Telegram  Co.,  Ltd.  ..        8 

lUnited  River  Plate  Telep.  Co.,  Ltd.       6 

!        Do.       6%  Cum.  Pref 5 

Do.        5"t,  Dob.  Stock,  Red.    ..    100 

iW.  African  Telegraph  Co.,  Ltd.     ..      1" 

IWest  Coast  of  America,  Ltd.         ..       24 

Do.    4%  Deb.  Guar,  by  West.Tel.   100 


Lut 
DIvI- 


88,821 

10 

84,568 

10 

4,669 

10 

£80,000 

KM) 

207,980 

1» 

£75,000 

100 

618,946 

Stk 

ea.  W.India&PanamaTeleg.Co.,Ld.,Or.  10  I      H—  H 

6;-  Do.        6%  Cum.  Ist.  Pref.        ..  10  i    84-9 

6;-  Do.        6%  Cum.  2nd  Pref.        ..]  10  74-8 

6%            Do.         5%  Deb 100  101  —104 

8/-  Western  Telegraph  Co.,  Ltd.          ..,  10  14}— 14} 

6%  Do.     0%  Dobs.,  2nd  Series,  1906  100  101-103 

4%  .     Do.      4%  Deb.  Stock,  Red.       ..100  1024-1044 


VI.— SaiPPING    COMPANIES. 


Present 

Amonnt 

Subscribed. 


99  —102 

60  —  62 
1074- lOsJ 
l.iJ-lSi 

74-  n 

97  —  99 

i     83-  9J» 

17  -18* 

sa-  3a 
;  9}-  n 

lOO-lOD')!, 
I  13  —184 


101*1034% 

141-143 
106  --10H 
14.')  --146 
I  89  -91 
106  -108» 

854-  304 

,  100-10'2 
514— WJ* 

u-j  -lis 

107-108 

5a  -  51 

9K  —100 
104  —106 


100—103 
•  7J-  Hi 

110  -II'.; 
10-10* 

'ft  -  u 

)uo-loi 


83,600 

10 

£325,000 
£672,900 

Stk 
Stk 

40,000 

10 

£600,000 
£760,000 

Stk 
Stk 

60,008 

30 

40,000  1 
£461,430 

30 

Stk 

1,200.000 
25,328 
36,758 

£160,000 
65,000 
40,000 

£200,000 
141.600 

1 
'4 

8 
Stk 

5 

6 
Stk 
10 

£1,160,000 

stk 

£1,160,000 
15,000 
39,075 

Stk 
100 

'    1 

89,076 
141,841 

"    1 
10 

24,000 

£1,008,894 

10 
stk 

Aaobor  Line  (Henderson  Bros.), 
Ltd.,  64%  Cum.  P'ref.l 
Do.  44%Red.  Ist  Mort.  Deb.Stk. 
British  &  African  Stm.  Nav.  (1900) 
Ltd..  44%  1st  Mort.  Deb.  Stk..  Red. 
Bucknall  Steamship  Lines,  Ltd., 

54%  Cum.  Pref. 

Do.         4»%  Ist  Mort.  Deb.  Stk. 

Clan  Line  Steamers.  Ltd. ,44%Deb. 

Stk.  Red.     .. 

Canard  Steam  Ship  Co.,  Ltd., 

Nos.  1-60,000.. 

Do.  Nos.  60,001-100,000 

Elder  Dempster  Shipping,  Ltd. ,44% 

1st  Mori.  Deb.  Stk.     .. 

Furness,  Withy  *  Co.,  Ltd.,  Ord... 

Gen. Steam  Navigation  Co.,  Ld.,Ord. 

Do.     Non-Cum.  6%  Pref 

Do.    4  "o  Ist  Mort.  Deb.  8tk.  Red. 

Houlder  Line,  Ltd.,  Ord 

Do.    54%  Cum.  Pref 

Do.  -il't,  Ist  Mt.  Deb.  Stk.  Red. 

Leyland  (Fredk.),.)tCo..  (1900i,Lld., 

.V'o  Cum.  Pref.     . . 

Peninsular  and  Oriental  Steam  NaT. 

Co.,5"t  Cum.  Pref.  .. 

Do.        do.        Deferred 

Roval  Mail  Steam  Packet  Co.  Ord.. 

Shaw,  Savill  &  Albion,  Ltd.,  6% 

Cum.  "  A  "Pref. . 

Do.        '•B"Ord 

Union  Castle  Mail  Steamship 

I  Co.,  Ltd.,  Ord.. 

•        Do.       44%  Cum.  Pref 

Do.       4%  Debenturs  Stk., Red. 


100      99  -101  • 


100 

98- 

100 

10 

i*-^ 

100 

89  - 

93 

100 

99- 

101 

20 

144- 

1.5 

10 

64- 

7 

100 

102— 104» 

1 

••4- 

12' 

l* 

6i-53 

8 

84- 

9 

100 

98- 

ion 

b 
6 

2i-^ 

100 

86- 

88 

10 

5J-6i 

100 

127- 

-1,30 

IMI 

243- 

S46 

60 

45- 

47 

6 
6 

'  «: 

10 

'     81- 

9* 

10 

104- 

-  11 

100 

100  - 

-m 

VII.— MISCELLANEOUS    COMPANIES. 


Present 
Amount 
Subscribed. 

i 

1 

Lut 

DIsI  . 
dead. 

Name. 

PaM  1    Closing 
up.  1    Prices. 

60,000 
£750,000 
12,500 
10,000 
183,638 

66,463 
185,000 
136,000 

1 

Stk 
10 
10 
1 

I 
1 
1 

10/" 
0/- 
6'8d. 

8'4d. 
«d. 
7*d. 

Cbadburn's  (ShiplTele.  Ltd.,  Ord.. . 
General  Hydraulic  Power  Co.,  Ltd. 
Oakey  (John)  and  Sons.  Ltd.,  Ord. . 
Do.               do.         6'V,  Cum.  Pt. 
Power  Uas  Corp.,  Ltd.,  Ord.,  Nos. 

06,468 '280          

Do.                dn.           Nos.  1  611,462 
Waygood  (R.)  *  Co.,  Ltd.,  Ord.     .. 
Do.           0'„  Cum.  Pref. 

ici  \^Z\^ 

10       25  —  27 
10       14  —  16' 

16/.     J-  a 

J      3-  4 

J       U-iJ 

I    ii^  -  ij 

RAILWAY  CARHIAQE  &  WAGON  COMPANIES. 


i 


'1 

10,000  1 

10 

8,789 
10.000 
30,111 

10 

10 

7 

44,889 

14.667 

4,160 

781,808 

7 
10 
10 

1 

164,298 
2.36,000 
20,000 

1 
1 
30  ; 

1 

last 
Ul«l.  ' 


7W  iBirm.  RallwaT-Car,  4k  Wagon,  L., 

1.10,0001 
Bf.  I  Do.  BcconrI  Issue  1.8,789....' 
0/.  Do.        Cum. Prof,  r,'„  1. 10,000.. I 

7/-    '01oacc«l«r  lUtl.  Car  A  Wagon,  Ld 

A,  I'JU.HAI  «  411,76160,900 
8/6         Do.      H,  89..Hfli- 19,7  "A  50,001 -7&,000 

1/3     Lancashire  Wagon,  Ord 

i%  l>.i.  do.  ..        .. 

9d.    Metropolitan    Amalgamated    Rail.. 
Carriage  i  Waiinn.  I.d.,  1-784,808 
Sd.  Do.    Clin.  A  Prof.  6'V,  l-l(M,888 

74d.  1)0.     Cam.  11  Pref.  C'X,  1-388,000 

30/.     Midland  Hall.  Oar  «   Wagon,  LI., 
I  1  'A),000 


91- 9S 

IS  -wj 
lOi-  104 

34^2* 


i3l/-  —31/6 
.  27/-  -'28/- 
I  *>i-  2li 


Stocks  and  Shares  marked 


;  quoted  ex.dlTH«od 
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THE    HOME    METAL    MARKET. 

SHOWING    DAILY     FLUCTUATIONS    KkOM    OCTOBEK    2M)     TO    OCTOBKK    3IST,    l.joj. 


COPPER. 


PIG    IRON:    SCOTCH, 


■/» 

7* 

1 

X 

-^ 

/ 

■^ 

\ 

■l-i 

■^» 

_J 

1 

^ 

— 

'v 

•^ 

y 

_ 

■A 

7' 

' 

~ 

yo 

\ 

65 

i 

65 

- 

60 

1 

TIN 

• 

n 

21 

2- 

.  «5  «  ?r  9 

/ 

— 

/ 

S. 

^ 

I 

— 

^ 

•^ 

\ 

/' 

M-7 

\ 

y 

146 

/ 

- 

W* 

l*» 

- 

l« 

£.' 

* 

ENGLISH 

LEAD 

MSJi 

..T. 

„ 

1 

1/ 

— 

— 

— 

_ 

r— 

y 

•^ 

— 1 

— 1 

15 

5== 

"■ 

— 

"" 

1 

pj 

la 

~ 

" 

, 

_ 

! 

_ 



^ 

-A 

— 1 

6 

_ 





_ 

_ 

SS    : 

>^ 

e 

£ 

1 

1 

i- 

r= 

1,  I 

ro    23  E 

^»«?6  Z 

7  -Jes 

y 

S 

^ 



/ 

/ 

' 

V 

.. 

y 

/ 

■*■ 

— 

*- 

55 

Jl 

-JU 

s 

2    3     /( 

HEMATIT 

E, 

6    19    SO  ??  g*  Sf  26  i;    30    5 

1 

/ 

\ 

i  / 

\ 

/ 

\ 

f 

—. 

s 

i 

^' 

f 

\ 

/ 

\ 

70 

/ 

1 

X 

"/ 

/ 

^ 

- 

/ 

64 

6g 

5 
35 

CLEVELAND. 

I    3      *■     S      6     9      10     11     ,J     15     16     17     l«     >•)     »    I 

I*  Sff  M   17    *>    SI 

" 

/ 

V, 

^ 

—J 

■^ 

Vd 

^ 

s 

/ 

V 

/ 

— 

7' 

■s 

^ 

L 

L 



L 

_ 









— 

_ 

.— 

c  Z   3 

> 

<i 

IC 

s 

p 

1 

ELTEF 

.    19     It    17     It 

1 

Sil    Z5  «+  i!S  a  t7  « 

^ 

-" 

~ 

— 

~~ 

_ 



■ 

f- 

^ 

■— 



■" 

" '. 

^ 

■m 

== 

^ 

1 



*/ 

~ 

_ 



- 

1 

_ 

i:!> 

"" 

_J 

_^ 

r- 

t> 

■«» 

— 

_ 

- 

- 

1 

SI 

1 

1_ 

_ 

L_ 

L 

1— 

□ 

November  3,  1905. 


PAGE'S     WEEKLY. 


PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


MARKET     REI>ORT. 

Wednesday,  Xovcmbcr  1st,  1905. 

COPPER,  after  advancing  sharply  to  £72  15s.,  is  now 
rather  easier,  consequent  upon  the  reserve  exhibited 
by  buyers.  No  doubt  the  relapse  in  the  pig-iron  market 
had  a  prejudicial  effect,  and,  although  the  metal  remains 
firm,  no  marked  rise  in  values  is  likely  to  be  witnessed 
in  the  immediate  future.  The  consumptive  demand  is 
slow,  but  values  for  refined  copper  have  been  well 
maintained.  The  closing  •quotations  are  £71  5s 
cash,  and  £-0  7s.  6d.  three  months. 

The  Tin  market,  after  an  uneventful  week,  is 
sh-onger  on  good  Eastern  advices  and  a  resumption  of 
buying  on  the  part  of  American  consumers.  It  is 
understood  that  manufacturers  in  the  States  have 
allowed  their  stocks  of  the  metal  to  run  down  to  an 
extremely  low  level,  and  the  fresh  purchasing  orders 
now  recorded  have  been  confidently  expected  for  some 
little  time  past.  Prices  during  the  week  have  moved 
within  comparatively  narrow  limits,  but  it  is  noteworthy 
that  the  attempts  to  depress  the  market  on  the  part  of 
bears  have  altogether  failed,  and,  as  indicated  above, 
the  tone  is  now  stronger.  Closing  prices  are  £^149  15s- 
cash  and  £H9  three  months. 

In  the  Iron  and  Steel  section  the  activity  which  has 
characterised  the  market  for  some  time  past  is  no  longer 
in  evidence.  The  strong  bear  attack  made  last  week  had 
the  effect  of  squeezing  out  weak  holders,  and  bringing 
about  a  sharp  relapse  in  prices.  The  general  opinion, 
however,  is  that  the  weeding-out  process  has  strengthened 
the  position,  as  the  market  showed  signs  of  being  over- 
bought. As  was  only  natural  the  sharp  fall  was  followed 
by  bear  covering  and  the  market  is  harder  again, 
Cleveland  being  quoted  52s.  lojd.,  with  hematite  70s.  4id- 
and  Scotch  57s.  gd. 

The  Lead  market  at  the  time  of  writing  shows  renewed 
firmness  and  prices  have  once  more  reached  £1$. 

Efforts  were  made  by  Continental  dealers  to  depress 
the  London  market  lor  Spelter,  probably  with  a  view  of 
facilitating  negotiations  for  purchases  of  .\mcricaii 
spelter.  By  selling  down  to  £28  for  forward  delivery 
a  temporary  effect  was  produced,  but  prices  quickly 
rallied,  and  the  cheap  offers  have  already  disappeared. 
Latest  price  for  foreign  is  ;f 28  los. 


IRON,  STEEL,    I>IG- 
IRON,  Sec. 


SCOTLAND. 

Messrs.  David  Colville  and  Sons,  Ltd.,  Dalzell 
Steel  and  Iron  Works,  Motherwell,  N.B.,  quote  as 
follows,     prices  delivered  in  Glasgow  or  equul : — 

Steel:  £   s.  d 

t>i>ii£:i(  Siemens' Steel  Plates,  Marine  Boiler  Quality  ..  8    2  6 

©©            Land         8    2  6 

srttv           ,,          Steel  Bars,  Boiler  Quality    8    6  0 

j,MZEu    Siemens' Steel  Plates,  Ship  Quality  Plates 7    2  6 

9             „            ,,     Bars         „          7  15  0 

STEti'           ,,            „     Angles 6  15  0 

Manufactured  Iron : 

Bars— Dalzell 7     2     6 

„      Best   7  12    6 

„         ,,    Horseshoe     7  12    6 

,,      Angle 7    2    6 

,,      BeetAngle    7  12    6 

„      BestBest  8    2    « 

.,      EitraBest    8  12    6 

Usual  terms  and  extras.     Special  rates  for  delivery  in  England 

and  export.     The  above  prices  subject  to  alteration  without  notice. 


The  Glasgow  Iron  and  Steel  Co.,  Ltd.,Wishaw, 

quote  as  under  (prices  are  delivered  Olasgow  or  equal) : — 
(Qlasgow  ^  Steel)  £    s.  d. 

Steel  Angles 6  10    0    per  ton. 

Steel  Ship  Plates «  17    G 

Steel  Bars,  Ship  Quality .'. 7  10    0 

Clasgow  Sjf  ^  Steel. 

Steel  Bars,   Boiler  Quality  8  0  0 

Steel  Land  Boiler  Plates     7  7  6 

Steel  Marine  Boiler  Plates 7  7  6        ,, 

Less  5  per  cent,  discount.      Extras  as  per  standard  list. 
Special    prices  (or  delivery  in  England  and  tor  export.    The 
above  prices  subject  to  alteration  without  notice. 

John  Spencer  (Coatbridge),  Ltd.,  Phcenix  Iron- 
works, Coatbridge,  N.B.,  quote  :—  ^    ^    J 

Bars— Phienix    7     6  0 

Best 7  15  0 

Best  Bast    8    6  0 

Extra  Best s  15  0 

Ilo.sl  Ilorso  Shoo    7   15  0 

Extra  11. H.S 8  15  0 

Extr4  Best  Cable  9    5  0 

Rivet   7    5  0 

Best  Sorap  KWet  ,s    .5  q 
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£    s.  d. 

Angles— Phctnix      6  19    0 

Best    7     5    0 

Extra  Best    7  15    0 

Gas  Tube  Hoops— Phanix  Best  7     5     0 

Plates— Phoenix    — 

Best  Boiler 8    0    0 

Best  Best  Boiler  8  10    0 

Extra  Beit  Boiler  9  10    0 

Boiler  Tube  Strips— Pha-nix  Best  Best  8  10    0 

All  per  ton,  delivered  f.a.s.,  Glasgow,  Greenock,  Grange- 
mouth, Granton,  Leith,  or  Ardrossan.  5  per  cent,  discount  cash 
monthly. 


Messrs.  R.  Feldtmann  and  Co.,  of  Glasgow,  quote 

(Commission  extra). 


Pig  Iron  :  No.  i . 

£  s.    d 

Coltness,  f.a.s.  Glasgow ;{     g     ( 


Gartsherrie. 
Summerlee., 
Carnbroe 
Langloan 

Calder 

Clyde 


3     7 

3  11 
3  5 
3  8 
3    7 

3     7 


No.  3. 
£  s.  d 
3     5 


Glengarnock,  f.o.b.  Ardrossan 3  8 

Eglinton  ,,            ;{  2    6 

Dalmellington,   ,,  Ayr  

Shotts ,,  Leith   3  7     6 


3  2 

3  6 

3  2 

3  3 

.S  2 

3  2 

.S  0 

3  0 

:i  0 

3  2 


NORTH  OF  ENGLAND. 

Messrs.  W.  Whitwell  and  Co.,    Ltd.,  Thornaby 
Ironworks,  Stockton,  quote  as  follows,  at  works  :— 

£    s.  d. 

W.W.  ^  Bars  7     6  0 

W.W.  Best  Bars    7  12  6 

W.W.  Best  Best    8     5  0 

W.W.  Best  Best  Best 8  15  0 

W.W.  Best  Shoe  7  1-2  6 

Thornaby  ^  ; 8  12  U 

Thornnby  Best '.I     2  6 

Thornaby  Best  Best    10     2  6 

Whitwell  Special  Admiralty  Cable    10  12  G 

Special  Chain  Iron  9  12  6 

Tube  and  Nail  Strips  7     7  fi 

W.W.    ^  Angle  Iron .  ...     7     7  G 

W.W.  Best  Angle  Iron    7  ir>  0 

Tee  Iron,  to  8-inches  United 8     r>  0 

Terms,  Cash,  lees   24   per   cent,   discount   on    10th   of  month 
followmg  delivery. 


LANCASHIRE. 

The  Pearson  and  Knowles  Coal  and  Iron  Com- 
pany, Ltd.  Dallam  and  Bewsey  Forges,  War- 
rington, .iiinounce  that  in  tlji-  |,.x>>^rMt  uncortaiii  ^u,te  of  flic 
uiiirkol,  their  quotations  arc  tjiM|iorarily  withdraw  11 


WORCESTERSHIRE. 

Baldwins  Ltd.  (with  w^hich  is  amalgamated 
Knight  and  Crowther,  Ltd.),  Wilden  Works,  near 
Stourport,  quote  :— 

Singles  Doubles 

20  G  uein.  21  O  to  24  Q 

b;  86in.  96in.  b;  86in. 

per  ton.  per  ton. 

Black  Sheets                                     £    s.   d.  £    s.   d. 

"Vale"  10  10    0  11     0    0 

"Shield"   11     0     0  12     0     C 

"Severn" 12     0     0  13     0     0 

"  Baldwin  Wilden  B." 13    0    0  14     0    0 

Charcoal 17     0     0  18     0     0 

Best  Charcoal    19    0    0  20    0    0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  quoted 
for. 

Extra  widths,  Singles  to  66in.,  Doubles  to  56in.,  Lattens  to  46in. 
Extra  lengths.  Singles  to  ICSin.,  Doubles  to  132in.,  Lattens  to 
108in. 

Patent  Coated  Sheets : 

£     s.     d.  £    8.  d. 

No.  3  Lead 14     0     0  15     0  0 

S.V.  Lead    _ 15  10    0  16  10  0 

No.  3Terne..  _ 15  10     U  16  10  0 

S.V.  Terne 17     0     0  18     0  0 


Si.igl. 


Double 


by  36m.  by  a6in. 

per  ton  per  ton. 

Tinned  Sheets :  £    s.   d.        £    s.    d 

Best  Coke  (Finish)    29     0     0  30  IC     0 

„     Charcoal  (Finish) 31     0    0         o2  10    0 

Extra      ,  ,,         33    0    0         34  10    0 

Cotton  Can  Tin  Sheets  to  39in.  by  36in.  specially  quoted  for. 
Tin  Plates,  "Cookley,  K  "  Best  Charcoal,  £1  7s.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.  £1  10s.  Od.  per  ton  extra 
throughout  for  all  brands. 
At  works. 

Galvanized  Corrugated  Sheets : 

"  Phcenix  "  Brand,  24  G.,  f.o.b.  London,  in  £  s.  d. 

Bundles 13  5  0    per  ton. 

"Blackwall"    Brand,    26    G.,   in    felt-lined 

cases  for  Australia,  f.o.b.  London 15  10  0        ,, 

Galvanized  Working  Up-Slieets : 

£    s.     d 
24  G.,  f.o.b.  London,  in  Bundles  ..  14     5     0    per  ton. 

STAFFORDSHIRE . 

Shelton  Iron,  Steel,  and  Coal  Co.,  Ltd.,  Stoke-on- 
Trent,  North  Staffordshire,  and  122,  Cannon 
Street,  London,  quote :  — 

£    s.  d. 

Crown  Bars 7    0  0  per  ton. 

Best  Bars  (I  to  6in.  wide,  above  J  in. 

thick,  }  in.  to  4  rounds  and  squares)  7  10  0        ,, 

Angles  7     5  0        ,, 

,,       Best 7  15  0 

T's    7  10  0 

,,  Best  8     0  0 

BestShoelron    8  10  0 

,,     Kivetlron   8  10  0 

,,     Best  Kivet  (Special)  9  15  0 

„     Cable    9  15  0 

,,     Screwing 8  15  0        ,, 
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£     s.  d. 

Best  Turning  8  10  0  per  ton. 

,,     Plating 8  15  0 

Best  Best 9  15  0 

Treble  Best 10  15  0 

Plates 8     0  0 

BestPlatee 8  10  0 

,,     Boilerplates  9     0  0 

,,     Best  Boiler  Plates 10     0  0 

Treble  Best  Boiler  Plates 12  10  0 

Delivery  f.o.b.  Livtrpool,  Birkenhead  or  Mancliest'er. 

WALES. 

Cordes  (Dos   Works),  Ltd.,  of  Nevrport,   Mod., 

quote  "  Star  "  brnnd  patent  wrought  nails   steel  nails,  Ac. 

Discounts— 

45  per  cent,  off  1-inch  to  3-inch  strong  rose  and  all  fine  rose  and 
6dy.  and  8dy.  pound. 

40  per  cent.  ofE  3J  inch  to  7-inch  strong  rose  and  lOdy.  and 
20dy.  pound. 

40  per  cent,  off  all  sharp-pointed  nails. 

Delivered  in  lota  of  4  cwt.  and  upwards.  E.xtra  2^  per  cent, 
discount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  5-inch  to  7-inch  basis  : — 

2   tons   10/6   per  cwt.  J- d/d  any  Railway  Station. 

4  cwt.  lots  and  upwards  1(1/9  per  cwt. )    '         •'  ■' 


Steel  cut  nails,  3-inch  basis 
2  tons  9/3  per  cwt. 
4  cwt.  lots  djti  per  cwt. 


d/d  any  Railway  Station. 


Slit  rods  (iron)  £7  10s.  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
33  and  35,  Eastcheap,  B.C.  —  Works:  South 
Wales,  Burry,  Lydney,  LydbrOok,  and  Cwmbwrla, 

quote : — 

f  Per  Box. 

f.o.b. 
Wales. 

Coke  Tin-plates.  £   s.    d. 

C   183  hy  14  12.1s.  110  lb.  "BV"  0  13  3 

C  20    by  10  22.5s.  155  „"  Jumbo  "         0  IH  9 

C  20    by  14  112s.  108  ,,  "  Lydbrook  "    0  13  0 

C  28    by  20  112s.  216  ,,  "Lydbrook"     1     6  3 

Charcoal  Tinplates  : 

C  20  by  14  ir2s.  108  lb.  "  Allaway  "         0  13     9 

BELGIUM. 

C.  L.  Faulkner,  Suffolk  House,  Laurence 
Pountney  Hill,  London,  E.G.,  quotes ; — 

Prices  quoted  are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivered  tree  on  board  ANTWERP  for  approved  quantities. 

Steel:  £    s.    d 

Blooms   at  3  19     Operton. 

Billets at  4     1     0 

Sheet  Bars   at  4    3    0 

Finished  Steel : 

Bars    at  5     7  6perton. 

Angles    at  5     8  6        ,, 

Tees   at  5  11  6        ,, 

Joists at  4  17  6 

Fencing  Standards at  5  10  U       ,, 

Shoeing  Bars    at  5  12  6        „ 

Tyre  Bars at  5   12  6 

Halt-Hound  Bars at  5  17  6 

Heavy  Rails  at  5  10  0        ,, 

Light  Rails  at  5    0  0 

Structural  Steelwork : 

Prices  on  application. 


1VIETAL.S 

Messrs,    French    and    Smith,     147,    Leadenhall 
Street,  and  11,  Oldhall  Street,  Liverpool,  quote;— 

TIN. 
Tin:  £    s.    d.        £     s. 

English  Ingots,  f.o.b 

Dis.lJ°o&l% 152     0     0  to  1-52  10     0    per  ton 

English  Bars,  f.o.b 

Dis.  11%4  1% 153     0     0  to  1.53  10    0 

Straits      G.M.B.,      cash 

Warehouse,  Net  149  17    6  to  ISO    0    0 

Straits  G.M.B.,  3  months, 

Warehouse,  Net  149     2     6  to  149     .5    0 

Australian,    Mt.   Biscboff, 

Warehouse,  Net  l.-)0  10    0  to  150  15    0 


Copper : 

Standard     G.M.B.,     cash 

Warehouse,  Net  

Standard       G.M.B.,       3 

months.     Warehouse, 

Net 

English,   Tough,   Cake  & 

Ingot,      Warehouses, 

Net 

English,      Best      Select, 

Warehouse  Net   

English,       Sheets       and 

Sheathing,  f.o.b.,  Dis. 

2*%    

English,  Sheets  for  India, 

fob,  Dis.  2J%   

Electro,  Warehouse,  Net  . 

Ore,  ex.  ship    

Regulus,        Matte        and 

Precipitate,  ex  ship, 


COPPER. 

£      s.    d. 


£     8.     d. 
71     5     0  to    71     7    6    per  ton. 

70  10    C  to    70  12    6 


76  10    0  to 

77  0    0  to 


0    0 
10    0 


85    0  0  to  86    0  0 

.SO    0  0  to  BO  10  0 

76     6  0  to  76  10  0 

0  13  3  to  0  14  3  per  unit 


Yellow  Metal 


0  14    3  to      0  14    9 
YELLOW    METAL. 

£    s.    d. 


Sheets,   4    by   4    feet  fur 

India  f.o.b.  Dis.  2J% 0    0    6:  per  lb 

Sheathing      ,,         „      0    0    7 


Silesian  outports,  Net 
Blende  of  50%  Net  .. 
Calamine,  Net  


SPELTER. 

£     8.    d.  .€    B.  d. 

28     7     0  to  28  10  0    per  ton. 

8    0    0  to    .S     1  6 

8     2     6  to     H     4  0 


LEAD 

i-     s-     <l-  £     s.  d. 

English    Pig,   Warehouse, 

Ids.  2*"„  15     5    0     to     16    7  6    per  ton. 

Spanish,  ex  ship,  Dis.  2J%   16     0     0     to     15     2  G 

Lead  Ore  of  70  %,  Net 7    9    0    to      7  10  0 

ANTIMONY. 

£     s.    d.  £    s.  d. 

Star  Regulua,  f.o.b.,  Dii. 

2i  "„ 50     0     0     to     52     0  0     per  ton. 

Ore,  50  %,  ex  ship,  Dis.  24%   15     0    0     to     15  10  0 

Crude,  ex  ship,  Dis.  2J%...  28     0    0     to     30    0  0 

QUICKSILVER. 

£    8.  d. 

Spanish,  75  lb.,  Wiiroh;'u»c,  Net 7    .'i  Operfljuk 

Italian         ..  .■  7    2  6 
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LEICESTERSHIRE. 
The    Nailstone    Colliery   Company,    Leicester, 

quote.      I'lice   per  Ton  iit   I'it    of    20   Cwt.,    with     i   Cwt.    per 
Ton  for  wiistage  — 

Upper  Main  Seam.  s-  ^■ 

Miiin  Coal ■•■       6    6 

Best    Hard   Steam   (hand   picked,   as    used    by  the 

llailway  Companies)    5     6 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack)    6     0 

Fine  Slack    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 

DERBYSHIRE. 
The   Manners    Colliery   Co.,    Ltd.,    of  Ilkeston 

quote  as  follows,  per  ton  at  pit : 

Kilburn  Coal :  s-   ^• 

Best  London  Brights 9  ^ 

Large  Nuts  (li  to  3J)    9  0 

Small  Nuts  (J  to  IJ)  °  0 

Peas  (i  to  J)    6  « 

Eough  Slack f  0 

Slack    3  6 

2  0 

Rutland  Coal : 

Brights(4  to8) "^  ^ 

Large  Nuts  (2  to  4)  "  0 

Slack    3  6 

Hand-picked  Hards    '  ° 

Hard  Cobbles *>  '» 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
5.     d. 

Best  Main  Coal 10    6 

Best  Silkstone 10    0 

Best  House  Coal  8    6 

Best  House  Nuts ^    0 

Treble  Screened  Cobbles "     ^ 

Best  Cobbles '    » 


NOTTINGHAMSHIRE . 
r  The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 

quote  per  ton  at  pit : — 

Digby  Coal : 

Steam.                                                                                            s.  d. 

Best  Hand  Picked  Hard  8  6 

Steam  Hard     '  ^ 

Hard  Nuts  °  6 

GedUng  Colliery. 

lliuu  Hazel  (or  Ashless  Hout,e  Coal). 

London  Brights,  4  to  8  in.  cube 10  6 

Bright  Cobbles  (Hand  Picked)   10  0 

Large  Nuts,  2  to  4  in.  cube !'  ^ 

Small  Nuts,  1  to  2  in.  cube 6  0 

Pea  Nuts,  8  to  1  in.  cube     5  0 


CI1£:  IMLIC  ALS. 

Messrs.   S.   W.   Royse  and  Co.,   Albert  Square, 
Manchester,  quote : 

£    s.   d. 

Acids:  Oxalic _ _ 0    0    2J  per  lb. 

Picric,  Crystals 0    Oil 

Tartaric  at  Manchester  .. .     0    0  lOJ 

£     s.  d. 

Acetateof  LimeiBropivn  atManchesternet     8  10  0  per  ton. 

Gney  „  _  11  15  0 

Alumina  :  Alum,  Lump,  loose 5    5  0       ,, 

,,         ,,        in  casks  5     7  6        ,, 

,,     Ground,  in  bags  5  15  0        ,, 

Sulphate  of  Alumina,  14%   4  10  0 

Ammonia  :  Carbonate 0    0  3S  per  lb. 

Muriate  Grey    f.o.b.  Liverpool  24  15  0   per   ton. 

Sal-ammoniac,Lump,lsts,del''- U.K.  42    0  0 

,,      2nds,         ,,  40     0  0 

Sulphate  f.ob.  Liverpool  13    0  0 

Arsenic:  Best  White  Powdered    net  14  17  6        ,, 

Bleaching  Powder,  3.5%  ,,476 

Borax :  British   Refined  Crystal „     13     0     0 


Coal  Tar  Products : 

Benzole,  50,90% 0    0    8J  per  gal. 

90% ,,0    0    9 

Carbolic  Acid  Crystals,  34  35°  C...    ,,0    0    54  per  lb. 

39/40°C 0    0     6J      ,, 

„    Liquid,   97  99%   ...    „      0    0    9  per  gal. 
,,     Crude,  62*%  at  60°  F. 

f.ob.     ,,      0     1     s_     „ 

Creosote,  ordinary  good  liquid 0    0     1,'„    ,, 

Naphtha,  Crude,  20%  at  120°  C...    ,,      0    0    3^      ,, 

,,      Solvent,90%atl60°C.f.o.b,,       0     0  10^      ,, 

,,   95%  at  160°  C.    ,,    ,,      0    0    11 J     ,, 

,,   90%  at  190°  C 0     10 

,,      Rectified,  flashpoint  over 

73°  F f.o.b.    ,,010 

,,      Rectified,  flash  pointover 

100°F f.o.b.    ,,011 

Naphthalene,  all  qualities. 

Pitch f.as.  Manchester.    ,,       11:!     0  per  ton. 

Copperas:  Green,  in  bulk ,,      0  12     6        ,, 

barrels  f.o.b.  L'pool  ,,      1  18    6 

Cake ,,116 

Copper:  Sulphate 22  15    0 


Cyanides ;  98  <; 


minimum f.o.b.    net    0    0     7^  per   lb. 


Lead:  Acetate  (Sugar)  White.  English 27  10  0  per  ton. 

„  Foreignc.i.f.U.K24    0  0 

Grey  22  15  0 

,,        Brown  at  Manchester  1"     5  0 

Nitrate 25  10  0         , 

Litharge,  Flake  i^     0  0         „ 

„        Powder  17  10  0 

Red   Lead,   Genuine,  c.i.f.  London 

less  6%  16  10  0 

White     „  ,,  Dry     ,,       ,,       ,,  17  10  0 


Naphtha  ("Wood) :  Miscible,  60  o.p.. 
Solvent 


0     2     4  per 
0     2     7 


Steam. — Tor  Hard. 

Best  Hard  

Hard  Steam    ..  .. 
Cobbles    


8    6 
7    6 


Potash  ;  Bichromate...  delivered  England...    0    0  3    per   lb 

Carbonate,  90/92  %  ...  c.i.f  Hull ...  17  15  0  per  ton. 

Caustic,  75/80  %   ,       „    ..19     5  0 

Chlorate  net   0    0  3^     per  lb. 

Montreal in  Store,  Liverpool  31   10  0  per  ton. 

Prussiate  Yellow     net  0    0  4j  per  lb. 
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net  5 
,,       6 


Soda:    Ash,  Caustic,  48  %,  Ordinary 

,,         ,,         Refined ,, 

,,     Carbonated,  48  % n 

58  %     (Ammonia 

Alkali)  net 

,,     Bleachers'     Refined     Caustic 

50/52  % net 

Caustic,  White,  77  % >. 

,,       70  % 

,,       60  % ., 

,,        Cream,  60  % > 

Crystals,  in  bags  p    0 

,,  barrels   3     7 

Acetate  c.i.f.  Hull  net  16  10 

Bicarbonate,  in  1  cwt.  kegs 6  15 

Bichromate delivered  England...     0    0 

Chlorate net     0     0 

Nitrate.. .ex  quay  Liverpool,    ...  ,,    11     0 

Phosphate  9     5 

Prussiate    net     0     0 

Silicate,  Solution,  140°  Tw 4  10 

Sulphate  (Glauber  Salts) 1  10 

(Saltcake,  95%) 1  13 

Sulphur :  Recovered     4  15 

Roll    6  15 

Flowers 7  10 

Zinc  :  Sulphate    6  15 

Shellac:   Standard  TN   orange  spot 9     0 


6  10 
10  12 
9  12 
8  12 
8  10 


d. 

0     per  ton. 

0 

0 


per  lb. 
„^  ^er  lb. 
0  per  ton. 
0 

3j"„  per  lb. 
0  per  ton. 
0 
0 
0 
0 
0 
0 
0  per  cwt. 


Messrs.  Henry  Bath  and  Son,  quote  ;— 


£     s.    d. 


£ 


d. 


Copper,  Ores  of,  10  to  25%     0  13     4J   to 

Regulus,  45  to  55% 0  14     4*  to 

Precipitate,  65  to  S0%  ...     0  14     (i     to 

Tin  Ores,  70  %_ 93    0 

Lead  Ore,  70% 

Blende,  50% 

Calamine 

Antimony,  Stiir  Regulus   50    0 
,,  Ore  50% 15     0 


1VIINERAI-.S. 

Messrs.  S.  W.  Royse  and  Co.,  quote  :— 

£     s.    d. 

Barytes:  Lump  Carbonate,   90/92%   3  10    0  per  ton. 

Sulphate,  No.  1,  White 2  15    0 

China  Clay  :  of  various  qualities  for  all 
purposes  ;  prices  from  about 
11/-  to  about  30/-  per  ton, 
f.o.b.  Cornwall :  stocks  also 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid. 
Chrome   Ore  :    Basis   -50%    c.i.f.  British 

Ports 3  10     0        ,, 

Manganese:  Lump  c.i.f.  Liverpool  lOJd.     per  metallic  unit. 

Ochre  •  French  JC  f.o.b.  Rouen,  net     2    5    0  per    ton. 

,,     JF 5  10    0       „ 

Talc  :  (French  Chalk) c.i.f.   Liverpool    3  10    0 


(I  14    4i  per  unit. 
0  14  10*      ., 
0  15    0"       ,, 
to     95     0     0     per  ton 
7  19    0 


8  9  0 
0  to  62  0  0 
0 


Messrs.  Barrington  and  Holt.  Cartagena,  quote  ;— 

Iron  Ore 

?.    d. 

Ord.  50%, f.o.b.  Porman 7    6  per  ton. 

Do Cartagena 7  10       ,1 

Special  low  phos.         .,  Porman 

Do.  do.  ,,  Cartagena 8    2       „ 

Extra  quality  do.  ,,  ,,  8     6        ,. 

Special  Iron  Ore  ,,  , nominal    ,, 

Specular  58%  do.         ,,  11    0 

S.P.  Campanil  Coast    ,  9     6 


TIIVIBER 

Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote:— 

COLONIAL  WOODS. 

Timber.  ,  „       , 

£    s.   d.  £  s.   d. 
Quebec  Square  White  Pine...  per  cub.  ft.  0    1     9  to  0    3    3 

Quebec  Waney  Board  Pine 0    2    8  0    3    9 

St.  John  Pine,  18  in.  average         ,,  0     2     4  "33 

Lower  Ports  Pine 0     13  0    18 

Quebec  Bed  Pine 0     16  0    2     S 

Quebec  Oak,  1st  quality 0     2     9  "34 

Quebec  Oak,  2nd  quality 0     16  0    2     6 

Ash     0     16  0    2     3 

Elm    0     3     3  0     4     0 

Hickory 0    2    0  0    2    6 

Quebec  Birch    0     16  0    2     3 

St.  John  Birch 0     16  0    2    0 

Birch  Planks 0     0     9  0    0  11 

Spruce  Spars     0    0  10  0    10 

Deals. 

1st  quality  Quebec  Pine  per  std.    22  10     0to32  10    0 

2nd    do.  do 17     0    0  22    0    0 

3rd     do.  do 11   10     0  13     0    0 

St.    John,    Mirnmichi,  etc., 

Spruce    I  '°    °  "  '5    1 

Nova  Scotia  Spruce ..  7     7     6  7  12    6 

Spruce  Boards 6    7    6  6  12    6 

UNITED   STATES,  etc.,  WOODS. 

Pitch  Pine. 

f    s.   d  £   s.  d. 

Heft-n  percub.  ft.  0     1     4  to  0    1     8 

Sawn ;.';;;.".'.'!; o  i  o  o  i  e 

Planks,  Stowage 0    0  10  0    10 

Boards,  Prime  per  std.    12  10    0  16    0    0 

Oak  Timber  percub. ft.  0    16  0    2    6 

Oak  Planks   0    16  021 

East  India  Teak per  load  12    0    0  19    0    0 

Greenheart ..  6  15    0  7  10    0 

EUROPEAN  WOODS. 
Timber. 

£    s.   d.  £    s.   d 

Riga  Redwood  percub.  (t.  0     1     6  to  0    2    0 

;  Dantzic    and    Memel    Fir, 

Crown     - 0     2     1  0    2     6 

Dantzic    and    Memel    Fir, 

Middling 0     10  0    1  11 

Stettin   0     19  0    1  11 

Swedish 0     10  0     13 

Riga  Whitewood  0     10  0    13 

Norway  Mining  Timber ,.  0    0    9  0    10 

Dantzic   and     Stettin,   etc., 

Oak ..  0     2     6  0    3    0 

Norway  Spars — 012  019 

Deals. 

Rod   Archangel   and   Onega, 

1st  quality pemtd.    19     0    0  20    0    0 

Bed  Archangel   and    Onega, 

•Jnd  quality    ..  11     0    0  16    0    0 

Red  Archangel  and   Oni|.':i 

3rd  quality     l"    l"     0  12  10     0 

St.  PetorBburg,  lit  quolily  Hi     0     0  17  10    0 

Do.  2nd      „ M     0    0  IS    0    0 

Golle   11  10    0  16    0    0 

I  Wyburg U     0    0  12  10    0 

I  Uleaborg   10    0    0  12  10    0 

I  Gothenburg  1 1     0    0  16    0    0 
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5ELFXTED     PATENTS. 


Compilrrt  expressly  tor  this  journal  by  Messrs.  Page  and  Rowllngson,  Engineering    Patent   Agents,   28,    Ne» 

Bridge  Street,  London,  E.G..  and  at  Manchester. 

CopUi  0/ Sf'tcifications  may  he  obtained  at  the  Patent  Office  Sale  Branch.  Jj.  Southampton  liuiUlin(s,  Clianceiy  l.ane.  H'.C,  at  the 

uniform  price  of  Sd. 


NEW    PATENTS   APPLIED    FOR. 


When  patents  liave  been  communicated  the  names  of  the 
coiiimimicators  are  printed  in  italics. 


19564.  N.  W.  RasnicR,  London.  Sept.  26th. 
—  Improve:lients  in  forces. 

19594.     J.    BlaKe,    StocKton  -  on  -  Tees. 

Sent  2Sth. — Improvements  in  coiuiecti'm  with  steain 
boilers. 

19615.  L.  Silvermann  and  J.  D  ,  Siddeley, 
London.  Sept.  2Sth.— Improvements  in  and  relating 
to  change  speed  gear. 

19632.  C  Semmler,  London.  Sept.  28th.— 
Turbines  operated  by  steam  and  hot  gases.  (Date  applied 
ior  Sept.  28th,  1904.) 

19641.  H.  Fottinger,  London.    Sept    28th. 
Progress  o(   and   means    lor    automatically   determining 
the  rotary  moments  of  rotating  sh.ids  from  their  torsion 
in  running.     (Date  applied  hjr  X..v.  7th,  1904.) 

19642.  J.  H.  Foust,  London.  Sept.  28th.— 
Improvements  in  boring  implements.  (Date  applied  for 
Nov.  5th,  1904-) 

19645-  P.  Jensen,  London.  Sept.  2Sth.— Im 
provements  in  and  relating  to  lubricators. 

19647.  R.  B.  North,  London.  Sept.  28th.— 
Improvements  in  apparatus  for  indicating  gradients. 

19664.  H.  Ried,  and  D.  M.  Ramsey,  Glas- 
gow.     Sept.  2otli  — ImprnvcuiLiits  in  loconi.jlivts. 

19695.  C.  C  WaKefield,  and  R.  Janson, 
London.  Sept  29lh.— Improvements  in  or  relating  to 
iiilernal  combustion  engines. 

19697.  C  H.  E.  Rusij,  London.  Sept.  29th.— 
I.nnrovements  relating  to  internal  conibuslion  engines. 

19707.  CM.  Spencer,  London.    Sept  29th. 
-Improvements    in    aut'miatic    luulliple    spindle    screw 

machines. 

19708.  H  J.  Hudson,  and  R.  J.  Halls, 
London.  Sept.  29th. -Impmvements  relating  to  vari- 
able speed  gearing. 

19711.  H.  John,  London.  Sept.  29th.— Im- 
prnveinents  in  and  r.lating  to  r.itchel  feeding  mechanism. 

19717  N.  J.  Suckling,  London.  Sept.  2yth. 
— Improve'neiits  rcl.itiug  to  water-tube  steam  generators. 

19747.  W.  Hillman,  London.  Sept  29th.— 
Improvements  in  carburetters. 

19770.  A.  H.  WalKer.  Cheshire.  Sept.  jolh. 
—Automatic  steam  brake. 

19774       G.    H.   Hislop,   London.     Sept.  30th. 

Inipr..vcinents  in  ste.uii  boiler,  ami  liUc  hirnaees. 

19818.  F.  A.  Ford  and  K.  L.  Karch,  Lon=| 
don  Sept.  30th.— Improvements  in  and  connected 
with 'machines   for   drilling   square   and   other  angular 

ll,,l,-s. 


20901       W.     A       Ashworth,     Manchester. 

Ocl.  .!Oth.  —  Impr.  .\cmeiils  111  lubricating  app.ir.itus- 

20937  A  J.  Irvine  D,  Mills,  and  W-  H. 
Wood,  London.  Oct.  Ji.th.  —Improvements in  means 
for  separating  water  from  steam  in  boilers. 

20941.  A.  E.  W.  Constans.  London.  Oct. 
2fjth.— Improvements  in  m.ichincs  for  li.xiviation  jno- 
cesses. 

20955.    J.  F.W.  PolacK.  London.     Oct.  2()th. 

Imprc.venients  in  cont.iiiicr  pumps. 

20958.  L.  lllmer,  Junior,  and  E.  J. 
Kunze.  London.  Oct  20ih.— Improvements  m 
internal  combustion  engines. 

20963.  L.  lllmer.  junior,  and  E-  J. 
Kunze.  London.  Oct.  2.jth.— Improvemeuls  in 
gas-engine  plants. 

20966.  R.  C  Bishop.  London.  Oct.  26th.— 
Improvements  in  and  relating  to  gas-heated  boilers. 

21020.  J.    O.     Heinze.    Junior.    London. 

Oct.     17th.— improvements     relating    to    rotary    current 
interrupters. 

21021.  C.  Becker.  Yorkshire.  Oct.  17th.— 
Iinpnivciuents  in  cert.iin  lliiid  pressure  engines. 

21044.  P.  G.  Barden.  and  H.  E.  Spall. 
London.     Ocl.  17th.— Improvements  in  variable  speed 

21100.  S.  Glover,  and  R.  B.  Glover, 
Lancashire.       Oct.      i.Stli.  -Improvements     in     gas 

21105.  J.  Dewar.  Glasgow.  Oct.  i8th.— Im- 
provements in  and  relating  10  variable  speed  gearing. 

21123.  C.  A.  Pooley.  Bristol.  Oct.  i8th— 
Improvements  in  valve  gear  lor  explosion  engines. 

21126.  H.  A.  Neal.  and  A.  P.  Smith. 
London.  Oct.  nth.  — Improvements  in  or  relating 
to  steam  generators. 

21138.  E.  H,  Owen.  London.  Oct.  18th.— 
An  improvement  rclatiiii;  !■■  internal  combustion  motors. 

21143.  F.  Edwards,  London.  Oct.  iSth.— Iin- 
provements  in  explosion  eiii^ines. 

21161.  D.  Spartaco,  London.  Internal  com- 
bustion engine  with  rcl  n  dul  compression.  (Date  applied 
for  Marcii '15th. 19-15.) 

21190.    A.  Separator,  and   E.  A.  Forsberg, 

London.  Oct  iHth.      Impr.neiiients    in  and   relating  to 
centrifugal  separator  fm  liquid. 

21213.  F.  C.  Lynde,  Manchester.  Oct  19th 
— lmpri>venients  in  carburetters, 

21215.      R.  W.   Smith.   Birmingham.    Oct. 

[,,ih. — \n  improved  llire<   ^1  ccd  gear  hub  for  cycles. 

'    21216.     R.W.  Smith.  Bimingham.   Oct.  19II1. 

—X  coinbinaticM)    speed   gc.n     hub   and   back-pedalling 
brake. 
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21248.  J.  A.  E.  Pellorce.London.  Oct  igtli. 
— An  electric  machine  for  use  in  automobile  and  lor 
other  purposes. 

21253.  J.Becker,  London.— Oct.  19th.— Im- 
provements relating  to  hydraulic  machine  tools  operated 
by  steam. 

21256.  E.  Towlson,  and  H.  R.  Moulton. 
London.  Oct.  19th. — An  improved  rotary  pump  and 
blower. 

21257.  H.  W.  Walker,  London.  Oct.  iqth. 
— An  improved  change  speed  gear  lor  motor  cars  and 
the  like. 

21263.  H.  Lentz,  London.  Oct.  19th.— Im 
provements  relating  to  steam  and  gas  turbines. 

21281.  H.  Hall,  London.  Oct.  19th.— Improve- 
ments in  the  transmission  nl"  e.vpansive  fluid  energy  to 
turbines  and  water  motors. 

21285.  G.E.J.  Alphandery,  London.  Oct. 
igtb. — .\n  improved  device  for  facilitating  the  removal  of 
valves  from  the  valve  bn.\es  of  ijiternal  combustion 
engines. 

21297.     W.  H.  Eley,  A.  R.Barnes,  London. 

Oct.  15th. — A  new  or  improved  variable  speed  gearing. 

21324.  F.  Turnbull,  Middlesborough.  Oct. 

20th. — Improvements  in  rotary  tipplers. 

21325.  J.  McNeil,  Glasgow.  Oct.  20th  I m 
provements  in  valves. 

21363.  F.  W.  Gunton,  London.  Oct  20th. 
— Improvements  relating  to  automatic  regulating  devices 
for  use  with  internal  combustion  engines. 

21395.  J.  Woodhead,  and  H.  Wood, 
Manchester.  Oct.  21st — .\  new  or  improved  silencer 
for  intern. il  explosion  engines. 

21404.    A.  E.  Adlard,  Sussex.     Oct.  21st.— A 

continuous  sell -impelling  engine. 

21414.  J.  M.  Ross,  London.  Oct  21st— Im- 
provements in  variable  speed  ge.ir. 

21149.  A.  W.  Southey,  London.  Oct.  21st— 
Improvements  in  or  connected  with  internal  combusticjn 
engines. 


RECENT  SPECIFICATIONS. 

"IMPROVEMENTS  IN  APPLIANCES 
FOR  SHIPPING  OR  TRANSFERRING 
COAL  AND  THE  LIKE." 

Sir  W.  G.  Armstrong,  Whitworth  and  Co., 
Ltd.,  and  R.  Wright.  September  2Sth.  1905. 
This  invrntion  relates  to  apparatus  by  which  coal 
wagons  or  the  like  are  tipped,  the  wagons  being  run  on 
to  rail  carried  by  a  cradle,  in  which  they  are  clamped 
and  held  while  the  cradle  is  tipped. 

The  object  of  this  invention  is  to  provide  means 
for  dealing  with  wagons  having  sides  of  varying  height. 
The  rails  upon  the  wagon  rests  are  carried  by  a 
movable  platform  inside  the  cradle.  The  platform 
can  be  moved  up  and  down  by  hydraulic  cylinders 
or  other  motive  power,  through  a  range  corresponding 
with  the  difference  in  height  between  the  highest 
and  lowest  wagons  to  be  dealt  with.  Toggle  levers 
and  bars  may  be  used  to  ensure  the  platform  rising 
and  falling  parallel  to  the  cradle.  The  water  for 
actuating  the  cylinders  is  conveyed  from  the  working 
valve  through  a  sliding  or  telescopic  pipe  to  a  joint 
centred   on   the  hinge  of  the   tipping  cr;ifll''    ni.t    fr.im 


thence  to  the  cylinders.  Clamps  secure  the  wagon 
when  raised  by  the  cylinders,  and  an  automatic  cut-off 
valve  and  gear  is  arranged  to  come  into  action  when  the 
wagon  is  raised  to  its  highest  position,  and  thus 
damage  to  the  wagon  is  avoided.  In  the  arrange- 
ment as  described  above,  the  top  edge  of  the  wagon, 
whether  it  be  a  high  or  low  one  is,  when  turned  over 
by  tlie  tipping  machinery,  always  in  the  same  position 
relative  to  the  hopper  or  shoot,  and  thus  the  coal  is 
delivered  to  the  hopper  without  any  spilling  what- 
ever the  size  of  the  wagon,  and  with  a  minimum  of 
breakage. 

I  he  drawing  is  an  end  view  of  such  an  apparatus, 
and  shows  the  cradle  carried  bv  the  hoist  and  tipping 
about  a  hinge,  and  a  movable  platform"  inside  the 
cradle  supporting  the  rails  on  to  which  the  truck  is 
run.  This  platform  can  be  raised  byithe  ram  of  a 
hydraulic  cylinder,   to  which  water  is' admitted  by  a 


working  valve,  a  pipe,,  and  a  telescopic  pipe  connected 
at  the  hinge  to  a  pipe  leading  to  a  cut-olf  valve  and 
pipe.  When  the  hoist  has  been  raised  into  the 
position  shown,  water  is  admitted  to  the  cylinder  to 
raise  the  platform  until  the  truck  has  been  raised 
sntficienlly  to  bring  its  sides  up  to  the  clamps.  As 
the  truck  nears  the  toj)  of  the  lift  it  engages  a  hook 
on  a  spring  rod  which  shuts  the  cut-off  valve.  After 
the  truck  has  been  discharged  it  is  returned  to  the 
horizontal  position  l)y  the  tipping  machinery,  and  in 
order  to  lower  the  truck  and  the  platform'  to  their 
normal  position  on  the  craille  the  cylinder  is  open 
to  the  exhaust.  This  is  done  l>v  means  of  a  wipe 
hinged  to  the  pipe,  shown  doited,  the  telesfopic 
pipe,  and  the  exhaust  spinille  of  the  working  valve 
.\s  the  platform  falls,  a  spring  acting  on  the  rod  opens 
the  cMt-olI   valve  re.idv   for   ilic   ii.\t   ■i|„. ration. 
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NEW    PUBLICATIONS. 


■'THE    MECHANICAL    EQUIPMENT    OF 
COLLIERIES. 

By  the  late  C.  M.  Percy.  F.G.S.,  M.I.M.E.,  M.I.Mech.E. 

Completed  and  edited  by  Frank  Percy,  M.I.M.E.. 

A. M.I.Mech.E.,    and      Cieorge     H.      Winstanl.'V. 

F.G.S.,     M.I.M.E.      Manchester:     James    Collins 

and  Kingston,  Ltd. 
A  melancholy  interest  attaches  to  this  volume, 
which,  in  many  respects,  is  a  monumental  one.  The 
work  was  very  near  completion  when  the  death  was 
announced  ot  the  experienced  engineer  responsible 
for  its  comv>ilation.  The  late  principal  of  the  Wigan 
Mining  College  was  a  man  of  unusual  aptitudes,  and 
it  would  be  difficult  to  find  anyone  better  qualified 
for  the  authorship  of  a  book  of  this  nature.  It  is 
not  too  much  to  say  that  no  one  more  fully  appreciated 
or  comprehended  the  conditions  and  reiiuirements 
of  the  mining  student  than  he,  whose  life  for  over  thirty 
years  was  inseparably  associated  with  the  Wigan 
centre  of  mining  education.  As  far  as  practicable, 
his  original  manuscript  has  been  rigidly  adhered  to. 
and,  in  instances  where  revision  was  deemed  neces- 
sary, the  editors  inform  us  that  they  have  endeavoured 
to  express  the  views  and  principles  which  they  knew 
to  be  those  of  the  author.  The  introductory  chapter 
is  mainly  of  a  reminiscent  nature,  the  writer  making 
instructive  compari^ions  between  present-day  methods 
and  the  difficulties  encountered  about  half  a  century  ago. 
Appropriately  enough,  the  first  question  to  receive 
attention  is  that  of  motive  power ;  discussing  the 
various  traits  of  steam,  compressed  air,  and  electricity, 
the  writer  maintains  that,  so  far  as  coal-cutting 
machines  are  concerned,  although  in  some  instances 
they  are  worked  by  compressed  air.  their  general 
adoption  is  only  possible  by  the  aid  of  electricity. 
Steam,  he  remarks,  is  impossible  for  such  a  purpose, 
compressed  air  pipe  ranges  could  not  be  otherwise 
than  clumsy  and  ineffective.  Progress  in  boiler 
engineering  is  dealt  with  at  some  length,  and  is  followed 
by  an  ample  discussion  of  air-compressing  machinery, 
in  which  all  modern  developments  are  illustrated 
and  described.  The  editors  are  fully  alive  to  the 
prominent  part  which  electricity  is  destined  to  play 
in  the  mechanical  equipment  of  collieries.  Mr.  Win- 
stanley,  of  the  Victoria  University,  Manchester,  is 
specially  responsible  for  the  electrical  portion  of  the 
work,  and  also  for  the  sections  dealing  with  haulage 
and  pumping. 

The  comprehensiveness  of  the  volume  may 
be  estimated  from  the  following  brief  synopsis  of 
the  subsequent  chapters  ;  Ventilation — quantity  of 
air  and  ventilating  pressure,  recording  and  indicating 
instruments ;  Ropes  in  colliery  use — materials  and 
manufacture,  weight  and  strength,  cappings  for  winding 
ropes  ;  Pit-shaft  guides— rigid  guides  of  wood  and  iron, 
cage,  chains  and  attachments  ;  Headgears  and  pit 
banks — catches  or  keps.  decking  gear,  detaching 
hooks,  pit-bank  weighing  machines  ;  Winding  engines 
— calculations  relating  to  force  developed  by  colliery 
winding  engines,  details  of  construction,  safety 
appliances,  endless  chain  winding  ;  Dealing  with 
coal  at  bank — screening  appliances,  fixed  screens 
and  mechanical  screens,  picking  belts,  creepers, 
lipillers,  examples  of  plant  installed  ;  Washing  and 
coking — in  this  chapter  all  the  leading  types  of  washers 
are  described,  and  some  valuable  information  coii- 
turning  coke  ovens  is  imparted. 


The  illustrations  are  a  strong  feature;  the  greater 
number  of  the  excellent  large  folding  drawings  are 
the  work  of  Mr.  Frank  Percy,  who  also  augmente.l 
the  chapters  on  haulage  and  screening.  The  literary 
matter  is  remarkably  lucid,  and,  by  eschewing  in- 
volved technicalities  and  abstruse  mathematical 
formul.i  ,  the  editors  have  been  enabled  to  present 
a  complex  subject  in  such  a  manner  as  will  i>e  readily 
assimilated  by  the  student,  and  at  the  same  tim; 
prove  of   no   mean   value  to  the  trained  engineer. 


NEW    CATALOGUES. 


The  Scotch  and  Irish  Oxygen  Compiny,  Ltd.,  Polmidis, 
Glasgow. — A  well-printed  and  illustrate  Icataloguj 
has  been  issued  dealing  with  the  firm's  standard 
types  of  valves  for  gas  bottles  and  refrigerating 
plant.  These,  it  is  to  be  noted,  can  he  modified 
in  any  way  possible  to  suit  tlie  requirements  of 
individual  users.  From  the  preliminary  intro- 
duction it  will  be  observed  that  these  valves  are 
made  from  drop  steel  or  bronze  forgings  (not  castings, 
as  very  often  employed),  and  are  guaranteed  to  have 
been  efficiently  tested  under  gas  pressure  before 
(lispatch  from  the  works.  The  sectional  illustrations 
show  fully  the  construction  of  the  valves,  so  that 
in  most  cases  no  further  description  is  necessary. 
The  illustrations  have  been  divided  into  six  sections, 
namely:  (l)  Valves  for  oxygen,  hydrogen,  and  coal- 
gas  bottles;  (2)  Valves  for  carbonic  acid  bottles; 
(3)  Valves  for  nitrous  oxide  bottles;  (4)  Valves  for 
sulphurous  acid  bottles  ;  (5)  Valves  for  ammonia 
bottles  ;■  (6)  Valves  for  refrigerating  plant.  Each 
type  is  allocated  to  the  section  for  which  it  has  been 
generally  employed  in  the  past,  but,  of  course,  the  use 
of  the  valves  is  not  limited  to  their  jespect  ive  sections. 
The  firm  call  attention  to  the  fact  that  they  have 
a  large  department,  equipped  with  moilern  tools, 
which  is  devoted  particidarty  to  the  manufacture 
of  all  kinds  of  steel  ami  bronze  valves  and  fittings. 

The  Ekctrkal  Company,  Ltd.  (Lamp  Department.)  — 
The  firm's  October  price  list  of  Xernst  lamps. 
No.  188,  includes  all  the  types,  as  shown  in  their 
old  list,  and  explains  fully  the  special  advantage; 
of  the  lamp,  comparing  tlie  current  consumption 
of  same  with  that  of  ordinary  incandescent  lamps. 
.\ttention  is  called  to  their  "  Multiple  "  lamps, 
in  which  the  light  can  be  regulated  as  required, 
from  180  to  8 JO  candle-power.  It  is  claimed  that 
this  type  effectively  replaces  arc  lamps,  where  an 
even  distribution  of  light  is  require.!.  There  is 
no  rc-carboning  or  llickering  of  light,  but  a  steady 
white  light  is  obtained.  Some  very  useful  accessories 
are  illustrated  on  page  2.\.  the  small  ammeter  shown 
l)eing  suggested  by  the  firm  as  an  excellent  means  of 
])roving  the  advantages  of  Nernst  lamps  over  in- 
candescent lamps.  Various  types  of  watertight 
fittings  for  shop  and  street  lighting  are  also  illus- 
trated. On  the  last  page  attention  is  called  to 
the  firm's  E.C.  (.V.E.G.)  incandescent  lamps.  It 
is  incidentally  mentioned  that  the  factory  has  an 
output  of  over  1  5.(«h-i.i>(io  lamps  per  annum. 
Booklet  No.  181,  which  also  reaches  us,  is  entitled 
"Some  Lifetit  Talk."  It  also  deals  effectively  with 
Nernst  lamps,  and  has  bLtn  brought  out  for  distri- 
bution to  small  contractors  and  private  consumers. 
From  the  tramway  material  department  of  the  above 
tirm  we  have  received  illustrated  circulars  de- 
scribing commutators,  and  a  new  type  of  gear  wheel 
with  renewable  rims  for  tramway  motors. 
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mfm^'^'lWwmiY]<(    '    Miscellaneous 


IGRANIC 


THE    RHEOSTAT 

USED    IN     CONNECTION    WITH    THE    OPENING    OF 

_^-::ii2^    KINGSWAY,  OCTOBER  18,  1905 


OPERATED     BY 


H.M.  King  Edward  VII, 


UNIVERSAL. 

ADAPTABLE. 

RELIABLE. 


Ring    Up 
509,     BANK. 


STURTEVANT  ENGINEERING  Co.,  Ltd. 

147,    QUEEN    VICTORIA    ST.,    E.G. 


No.  3S87  CERRARO 


BELT,    STEAM, 

AND 

ELECTRICALLY 

DRIVEN 

AIR     COM- 

PRESSCR8 

SPECIALLV 

DESIGNED    FOR 

THE 

OPERATION     OF 

PNEUMATIC 

TOOLS. 


PNEUMATIC 
DRILLS 


I)fl'l.l;\    C.  Ml  i;l--   '.:       I  I.l-XTRIC   MDiol; 

Works  : 
On     AdmiK>a,lty    and    Iflfar    OfHce    ILiIats. 

THE   CONSOLIDATED   PNEUMATIC   TOOL   CO.,    Ltd. 

General   Offices:    PALACE    CHAMBERS,    9.     BRIUUE    STkELl.     WESTMISSTER,    S.W. 

Workshops  and  Showroom  within  a  few  minutes'  walker  the  omces,  where  Tools  can  bo  seen  In  operation. 
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MCLAREN'S 

Steam  Ploughs 


AND   TRACTION    ENGINES. 

C..l..!.ij;ins   anil    I':inipl]k-1-  Hi.-.ilcd    l,i-i-   on    .ipplu  alKji,    to— 

J.  &  H.  McLaren,  Midland  Engine  Works.  LEEDS. 

Cable  Address:  "McLAREN.   LEEDS 

Codes  ii«til     ABC  4th  and  5th    Editions.      LIEBERS 

Established  iR7(i. 


JOHN  FOWLER  &CO.(Leeds),U 

Steam  Plough  WorKs,    LEEDS. 
'FOWLHR,  LEEDS." 


Tdci;, 
Manufacti^rers  of 


Traction  ^'^iB';^ 
Engines,     ^.^^ 


Steam  Rollers,  Portable  Railways.  Cf'cG'c. 


BALDlrtZ^XN       LOCOlMOTIYJa     ^yVORKS. 


BROAD 

AND   NARROW 

GAUGE 


Mine, 

Furnace  and 
Industrial 
Locomotives. 


SINGLE 

EXPANSION 

&   COMPOUND 


Electric 
Locomotives 
with 

Westinghouse 
Motors   and 
Electric  TrucKs, 


Burnham,  Williams  &  Co.,  Philadelphia,  Pa.,  U.S.A. 


C.iMu  Addresses  :  "  Baldwin,  I'iiil.idelpli 


'  Saiidcrs.  Londr 


Ceneral  ;\?ents:   SANDERS  &  CO.,  110   Cannon  St,  London,  E,C 


^  COKE  OVENS  ^ 


AND 
Price  1/6  Post  Free. 


THEIR     HISTORY. 

Seventeen  Whole  Page  Plates. 

CONTENTS. 


Introduction. 

Tho   Boe-Hlve  Coke   Oven. 

C.  Otto  &    Company  B  Boe-Hlve  Cok©  Oven,  of  188G 

Keys  Boe-Hlve  Coke  Oven.  19C3 

Construction  of  the   Modtrn  Coke  Ovens 

The    BlmoneCorvee  Coke  Oven 

The  Seiriet-Solvay  Coke  Oven 

Coppeo's  Coke  Oven. 

GuHtav  Hll^eneiockB  Coke  Oven 

The   Otto    Hoffmann   Coke  Oven 

The  Otto  HIIgeDStcck  CoUe  Oven 


Huesaoaera    Coke  Oven 
Franz    Branck  8  Coke   Oven 
Koppers  Coke  Oven, 
Von  Bauer  a  OOke  Oven. 
Colllna  Coke   Oven 

Poet  tern  Oolco  Oven 

The    By-Product    Recovery   Plant      for    Extracting    Tar 
nnd  Ammonia 

The  products  of  the  By-Product  Recovery  Coke  Oven 

The  Value  of  the   By-Producta  of  Coke   Ovens. 

List  of  the  Principal  Pa'enta  Omnted  from  1020  to  1903 


PAUL   J.    MALLMANN,    M.A.. 

Civil  and  Consulting   Engineer  and  Coke  Oven  Expert, 
110=118,  Victoria    Street,  Westminster,  London,  S.W. 


PCP 


nnn 
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Oil  Engines 


i            It  is  the  most   economical   Engine 

';                MADE     AND     IS     MORE     RELIABLE     THAN 

ANY     OTHER     OiL     ENGINE. 

30        fsuppLEMENT  page  iv] 
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IBa^l'^y'WlllS^lLTiff  Dil  Boxes  and  Lubricators 


HUNT      &      MITTON,     BRASSFOUNDERS.  &c., 
Crown  Brass   Works,  Oozells  Street  North, 


Telephone  No.  :    394. 

Telegraphic   Address:    "MITTON.   BIRMINGHAM." 


Birmingham. 

Mahers   of 

CAST  BRASS 
OIL  BOXES. 

SHEET  BRASS 
OIL  BOXES. 

Fitted  with  Si;;ht  hecdsor  Cocks 

SIGHT  FEED 
LUBRICATORS. 

Steam  Cylinder 

Lubricators. 

DISPLACEMENT 

LUBRICATORS. 

Solidified  Oil  or 

Grease  Cups. 

STAUFFER 
LUBRICATORS. 


Cast  Brass  Oil  Box,  No.  10S5. 


Sole  makers  of 


Holiiday's  Patent 
Oil  Box. 


This  box  is  made  of 
Polished  Sheet  Brass, 
and  is  fitted  with  two 
or  more  feeds  as  re- 
quired, each  feed  may 
be  worked  separately 
or  all  at  one  time. 

OIL  BOXES  AND 

LUBRICATORS  AlADE 

TO  CUSTOMER'S 

OWN 
REQUIREMENTS. 


HOLLSDAYS     OIL   BOX 


iJ      ■[ 


Hunt  &  Mitton,  j.  ^^^ 

Oorells  Street  North,  'a 

BIRMINGHAM. 


Holliday'a  Oil  Box.  No.  1004. 

.  .  Mahera  of  all   hlnd-i  of.   . 
BOXES   and    LUBRICATORS.     STEAM     FITTINGS. 
ENGINE   and    BOILER    MOUNTINGS.    HYDRAULIC 
FITTINGS.   PRESSURE   GALGES.  6c. 
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li^ilJWlIll^lLTT^  &  Boiler  Mountings .| 


FOR 


VALVES 

f^^  Safety  Boiler  )VIountincs. 


CI.OSF.D    POSITION, 
showing  liotll  valves  grippinfi 


(iPliXIN'O    POSH  IM\ 

si  iwinj;  the  main  valve  nncmiiK,  Hk  ui.U 

valve  shellerint  il  ah.Ai 


H'l  I,    UIEN 


HOPKINSON'S     PATENT    CENTRE     PRESSURE     VALVE. 


WRITE    FOR    CATALOGUE 


J.  HOPKINSON  &  Co.,  Limited,  Hudoersfield. 
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Pia(SIi'^(Wlll^nX)ff'      Bessemer  Plant 


SMALL  BESSEMER  PLANT 

(UNCKENBOLT     SYSTEM) 

For  the  Production  of  Steel  and  Iron  Castings  of  flighest  Qualities, 

as  in  use  at  the 

North    German    Lloyd   Repairing   Works,   Bremen. 


REFERENCES:— 

TF1I-,    srETTIN    VULCAN'    CO'.,  STETTlX-BRliDOW.  THE    WF.SER    CO..     LTD..     BREMEN. 

IHE     l;rR(JE01SE     CO..    LTD.,    BRUGES.  NORTH    GERMAN    LLOYlJ    REHIRING    SHOPS,    BREMEN. 

1  RKDERICK  KKL'ri',     LI.MITED,    ESSEX. 

Cost  of   Plant  and  License  depends  on   the    Particular 
Requirements    of  the   WorKs. 

Far  lull  ParlUulars  and  permission  to  see  I'laats  la  Operation,  apply  to— 

Paul  Jm   MaUmann,   m.a., 

110=118,  Victoria  Street  LONDON,  S.W. 
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[pZi®|g  WlllMT 


Stokers 


USE 


"BENNIS"  Stokers 

And  BURM  your  fuel  instead  of  WASTING  it ;  SAVE  your  time  instead  of  SQUANDERING  it ;  ABOLISH  your 
SMOKE  instead  of  IGNORING  it  ;    REDUCE   your  Costs  and   SAVE    a    FORTUNE  in  your    FURN/\G:S. 


Burn  the 

<'^  CHEAPEST 

«j  Fuel 

you  can  buy. 

\    WE  will  SAVE 

>ou  from 

SMOKE. 

WE  will 
SECURE  you 
EFFICIENCY. 

CHEAP  Sleam. 

LOW    COSTS 

FOR 

REPAIRS. 

FREE 

Surveys  and 
Estimates. 


Write  or  Wire 

"  Hiiifiis, 
Little  Hiilt.m. 

ItOll.MI 

London  Ofii..e  ■ 
3\  Victoria  M..  S.W. 

Td.  Nos.  : 

13  Karnwnrtli  and 

''2-  Vicloru. 


You  have  YET  to  BEAT  a  Coal  Cost  per  UNIT  of 


Obtained  at    NEEPSEND    Electric    LigUt   and    Powir  Station.  SHEFFIELD,  on  TRIALS 

extending    over   TEN    WEEKS. 


SMOKELESSNESS 
EFFICIENCY       .       .       • 
EXTRA    EVAPORATION 
ECONOMY      .... 


All   ui>iiiL(l   hv   Hk-    ISK   ii  tlic 


y    "BENNIS"  STOKERS 
)       and  HOT-AIR  FEED. 


To    work    for   CHEAP    STEAM    and    a   SMOKKLESS  CHI.MNKV    WITHOUT    ...sl.-.llin...     -BENNIS 
P.ATP:NT   AUTOM.VTIC    stokers  li  about  as    FUTILE    as  BITING   on    GRANITE. 
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«lp/^@lll|^llimTTf  Railway  Pinch  Bars 


AND  FIRMS  WITH  5IDINQ  CONNECTIONS, 
AND  IS  A  GREAT  LABOUR-SAVING  TOOL 
WHERE  WAGONS  OR  LOCOMOTIVES 
REQUIRE    MOVING    SHORT     DISTANCES. 


SAMSON    6    CO., 

Garforth,  near  LEEDS. 


Telegrams:  4."  SUTTON.    GARFORTH." 

'•"•'^-^^i''i'"nifriTfif"^''^^ 
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iB^[ll;;^#llMILr'if 


Boilers 


(g 


RICHARDSONS,  WESTGARTH'S 

NESDRUM "  WATERTUBE  BOILER, 


MADE    IN    ALL  SIZES  TO   EVAPORATE   3,000 
TO    50,000     LBS.     OF    WATER     PER     HOUR. 


RICHARDSONS,  WESTGARTH,  &  CO.,  Ltd., 

HARTLEPOOL. 
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||ffe(§lll^WlIl'IIOr|f  Electrical  Apparatus  |/vf 


E.  SCOTT  &  MOUNTAIN,  L^ 


■p 


NEWCASTLE-ON-TYNE. 


Engines, 

Simple, 
Compound,  or 
Triple  Expansion. 

Dynamos  & 
Motors 

For  Direct  or 
Alternating  Current. 

Pumps, 

Either  Centrifusal 
or  Reciprocating, 
[or  All  Heads. 


"Scott  &  Mountain"  Three-Crank  Compound  Engine  and  500  kw.  Dynamo. 


Haulage 

Gears 

For  Main  Roj^e, 
Main  and  Tail,  or 
Endless  Rope. 

Coal  Cutters, 

Both  Direct  and 
Alternating  Current 
to  Work  on  Rails 
or  Skids. 

ELECTRIC 

CRANES. 

CAPSTANS,  etc. 


•Scott  &  Moiint.Tln"  Belt-driven  Alternator,  250  kw. 
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WlllSiLTf  Electrical  Apparatus  l 


Westingfhouse  Motors 

Are  used  with  eminently  satisfactory  results  in  Textile  Mills, 
Flour  Mills,  Wood-working  Shops,  Boot  and  Shoe  Factories, 
Shipbuilding  Yards,  Iron  and  Steel  Works,  Agricultural 
Pursuits,  and  for  economically  operating  all  kinds  of  machine 
tools. 

The  use  of  the  Electric  Motor  entirely  eliminates  losses 
due  to  line  shafting,  belting,  &c.,  and  ensures  healthier  con- 
ditions for  the  worker  and  a  considerable  saving  in  the  cost 
of  production. 

The  up-keep  of  Electric  Motors  is  practically  nil,  and  ^ 
they  provide  a  flexibility  and  ease  of  control  which  is  im- 
possible with  any  other  form  of  power  for  industrial  purposes. 


The   British 

Westinghouse 

Electric   &   Manufacturing  Co. 


Ltd. 


London  and 
Manchester. 

Branch  Offices 
in  all  large  tow  n.- 


tei^«$$<*#**#^*<*!i?*#*##$^*#**!**##*##*#**#^*#$***##*##ir 


IN    ALUMINIUM,    GUN    METAL,    OR 
ELECTRO-PLATED    OAST-IRON. 


The  embodiment  of  nil  that 
Send  for  Latalojcue. 


is  };ood  in   fan  de.>il};n. 


NVarminjf.    \  cntilatiiijf,    and 
Electrical    HnKinccrs. 


GIBBS'    COMPLETELY         t 

ENCLOSED  MOTOR I 
VENTILATING    | 

FANS  I 


« 
* 
^ 
« 
« 
« 


iJOHN  GIBBS  &  SON, 

80,    JUKE    STREET,    LIVERPOOL.  3 


"#^  Telegrams  :  "  Ventilation.  Liverpool 

1^  Telephone  No. :  2579  Royal,  Liverpool 


ON    ADMIRALTY    AND 
AA/AR      OFFICE     LISTS. 


London,    Olangow,    PtriM,    Durban,    and   Johannctburg. 
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Iron  and  Steel 


HerbmWPerimL™ 

fipoDCAtES^v/oi^KS 
BiRmiNCHAM. 

TELEGRAPHIC  ADDRESS 

"FLOODGATE"  BIRMINGHAM. 

TELEPHONE     N9  373. 
STOCK     250.000.    CROSS 


FORCINGS. 

Cranks  and  Forgings  of  Every 
Description  in  Stock. 

See  our  Aili'Lrliscnunl  on  Xovimbc/-  24II1. 

i  CLARKE'S GRANK&FORGE CO., Ltd. 

•CHJstfL"l^o,.N.'  LINCOLN,  England. 


Vii^UEiiBLEIRONUrfa 
CASTINGS  FOR 

ENGINEERS  &  TOOL  MAKERS 

TO  MAcWiNE  CLEAN  li  BRIGHT 

ALL  over:. 

PARKER  FOUNDRY  CO.  DERBY 

ON  ADMIRALTY  U«T.  


STEEL    CONSTRUCTION 

IN     ALL    BRANCHES 

buildings  Designed  and  Erected  in  all  Parts  of   the   World 


ROOF    FRAMES,    TRUSSES    AND    GIRDERS. 

BLAST    FURNACES   AND   STEEL  .WORKS,    CUPOLAS,    LADLES,    CONVERTERS. 

BOILERS,    TANKS,   AND    HEAVY    PLATE    WORK. 
GAS    HOLDERS,   PURIFIERS,   ETC., 

OPEN   HEARTH   FURNACE   CASINGS. 

CHIMNEYS.    RIVETED    PIPE,    CORRUGATED   IRON 

RITER-CONLEY     MFG.,     CO.,    pittsburg.    pa.    u.s.a. 

New  York  O'fficc  :  39-41,  Cortlandt  Stroot. 
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Printing-,  &c. 


Arthur    Stafford   &  Co. 


Read  what  the 
"Caxton  magazine." 
the  Official   Organ  of 

(he  printing  and 
Kindred  Cradcs.  saps 
about  our  printing. 

"  An  illustrated 
Catalogue  printed  bv 
Messrs.  ARTHUR 
STAFFORD  S:  CO., 
I)entun,isadecidirdly 
up-to-date  specimen 
of  typography  and 
half  -  tone  printing, 
and  reflects  the 
highest  credit  on  the 
producers." 

' '  .\n  extremely 
tasteful  pieceof  work, 
perfectly  produced.'' 


HIGH   GRADE 
PRINTERS 

of  Engineers'  Catalogues,  &c.; 
at  the  Best  Prices. 


r 

Modern 

Printing 

for 

Modern 

People. 

.^-^ '. 

Central  Printing  Works,   DENTON, 


MANCHESTER. 


Match  &  Match  Box 

IVIACMINERY. 

Sale  Si<ccl*llly  since  alabllshmtnl  In  ISS-i  at 


A.    ROLLER,  Engineer. 


CabU  Ailibcs^  : 
Phosphoros,  Berlin. 


BERLIN    N.20,    GERMANY. 

Catalogues    and    Estlmatea    tor   Complete    Plants    Irec    on    Application. 

KFFERENCES     TO     MATCH     MANUFACTCRhK.     ALL     OVKR     IllL     UuRLO. 
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Office   Appliances 


|r         A    ROSTCARD       ^ 

WILL    ADD    TO 

Your  Office  Library 

A    NEW    AND    COMPLETE 

CATALOGUE 

OF 

Drawing  and  Surveying  Instruments, 
Scales,  Tapes,  Inks,  Colours, 
Pencils,  Cabinets,  Papers,  etc. 

176  PAGES.  300   ILLUSTRATIONS. 


PLAN-COPYING  PAPER  &  LINEN- 

MARIONS       world-renowned 

PLAN  COPYING  PAPERS 
and  LINENS  and  LINEN- 
BACKED  PAPERS,  givjnj; 
Blue.  Black,  and  Brown  Lines 
on  White  Ground,  or  vice  versa. 

THE   FINEST   ON 

THE   MARKET. 

FOR  ENGINEERS  &  ARCHITECTS. 

Dc-,cr.|nm;     liooklet.    Specimen     Prints,    and    Price    List    post    free    on 
applicali.  n. 

MARION    &    CO.,   LTD., 

22     and     23,     Soho     Square,     LONDON,     W. 


Address   It  to  :  — 


k 


B.  J.  HALL  6  Co., 

3  9,    Victoria    Street, 

LONDON.     S.W 


SPECIAL  QUICK  DRYING    «nd  OPAQUE  INKS. 


Electric   Impulse 


Clocks 


For   ACCURATE   TIME-KEEPING 

In   all  the  various' departments  of  laijje 
establishments.     Suitable  for 

TURRET,     WAREHOUSE. 

OFFICE, 

PRIVATE     RESIDENCE, 

(h-  ;iMV   ..tiler    |".siii.in. 

.    Perfect    and     Uniform    Time 

At  all    Points. 

PATENTEES     AND     SOLC     MAKERS  :- 

GENT  &  CO.,  Ltd. 

F.ARADAY    WORKS, 
LEICESTER. 

And  3a,    Upper   Thames  Street,   LOS  DOS,   B.C. 


NO    WINDING    UP. 


NO    ATTENTION 
NEEDED. 

SEND    FOR    CATALOGUE    C.P. 
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M^S^ssI 


Time   Recorders 


Indispensable    to    Employers    of    Labour. 


THE    "DEY"    TIME^EGISTER. 

HOWARD     BROS.,   Proprietors    and    Manufacturers, 

lOOb,    Queen    TTictorist     Street,    UONDON,     E.G. 

Head    OffiQB:    40,     I»»racll9e     Street,     X-IVERI>OOL. 
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W.C.  HOLMES  &  Co., 

ENGINEERS. 
Sole    9Sa,kex<s    of    tlie    .     . 


"WESTERN"  DOUBLE 
FACED  VALVE. 

ROOFS, 

BRIDGES, 
GIRDERS, 
STRUCTURAL 
IRON    WORK, 
TANKS,    dc. 


Workj- 

Huddersfield. 

London  Office- 

11,  Victoria 
Street,  S.W. 


Motor  Oils 


WELLSALINE 

(Registered). 


ALWAYS      RELIABLE. 


MATTHEW    WELLS    &    CO., 

H&rdman  Street  Oil  Works.  Deansgale,  MANCHESTER 
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THE  GRASSOT  FLUXMETER 


For  Exploring  Fields  of  Dynamos  and  Motors ; 
Mutual  Induction  and  Self  Induction  in 
Transformers ;  Flux  in  Choking  Coils,  etc. 

A  Ballistic  Suspended  Coil  Instrument,  based  on  an  entirely  new  principle. 
Price   Complete,   £16     lOs. 


A    Descriptive   Leaflet,    giving   ail  particalara   anil   the    theory    cd  tite    Instrument, 
will    be    sent   free    on    application. 


THE  CAMBRIDGE  SCIENTIFIC  INSTRUMENT  CO.,  LTD., 

CAIVIBRIDQE,     EIMGL-AND. 


JOSEPH  BOOTH  &  BROS. 


X.TF3D., 

€kctrical  and  ll^echankal  €naincer$, 


Telegrams : 
•CRANES,  RODLEV." 


ENCLOSED  MOTUR 


.    Rodley,  LEEDS 

MaKers    of    Dynamos,    Motors, 

Electric  6  Steam   Cranes. 


Inquiries 
Solicited. 


CK>£mes. 


THREE-MOTOR    ELECTRIC    OVERMEAIt    CRANE. 

Ca.psta.ns.  IWinaing   IVIacliines. 

Makers  to  Home.  ColoaUI.  ,ad  Foreign  Ooverom.nf..   .orf  .//  LeMdlog  Firm.. 


44        [SUPPLEMENT  page  xviii.] 


PAGE'S     WEEKLY. 


November  31  '9°5< 


THE  STIRLING  BOILER  CO 


LIMITED. 

Head  Office  and  Work.  :— 
MOTHERWELL.  N.B. 

Circulation 

Perfect. 

Cleaning 

Simple. 

Few   Joints. 

LoiKddu  Office: 

25,  Victoria  St., 
Westminster,  S.W. 


CONTRACTORS  TO  HIS  MAJESTY'S  AND  OTHER  GOVERNMENTS. 

James  Fairley  6  Sons, 

Ge«».  S.e..   M..uf.c.„rer..  TOOL       STEELS 

.nd   SPECIALISTS   iq..  »^i^^^«-»»^»— fm-.— 

Invite   attention   to  their  CnrlTalled   Self-hardening  Steel. 


FAiRLEY's  SELF-HARDENING  Tool  Steel 

FOR    HEAVY   CUTS   AT    HIGH   SPEEDS. 
I.  considered  to  be  the  HARDEST  NOTE.-JAMES  FAIRLEY  O  SONS' 

and  TOUGHEST  Steel  yet  made  v  WORKS  (Bramall  Lane.  Sheffield, 
(although  the  cheapest  in  the  ^  and  Mill  Street  Forge  and  Rolling 
MarKet).      Small    sampleB    free    to  Mills.       Birmingham)      are  merely 

approved  buyers.  Branch   Departments,  and 

All  CommunlcutlooM  Mbould  *•  madrfcd   to    tht  htad  Ofllcei :— 

OLD    MINT.  SHADWELL  STREET,  BIRMINGHAM. 


_  tk       f^  Makers   of  Marino  and  othor  Forglngm, 

Inlin    Plirden    at      sons  I      rough     turned     or    finished.       ^all-End 

JOIllllUlUOll    *«      A.i*WMiw|      g^^^^g^iit  fjutiders  and  Oranlf  Shafts 


Adntl  rally 
Uml. 


GLASGOW. 


Teleirame:  "  FORCINGS.    GLASGOW." 
National  Telephone:  No.  34  MARYHILL. 


~T:^;^  for  the  Proprietor,  by  Southwood,  Smith  ft  Co.,  L.-TEn.  6. 7. 8, 0  Plough  Co«^  F.tt«  Laae.  U,r,d«..  EX.:  .»d  P«bU,.,cd  at 
Printed  for  ine  rropticw.  uj  ^^^^  Houm.  Smrey  Sireel,  Strand,  l.oodon.  W.C. 


